oe Eee ee Ce Watbepe | i- | 2 otis = Es 


ad . 


4 
-. ' 7 RE 2 yar t= " ear | ae = = = ss ~“ . m a 
= ee ee ee Vie Lage Marien irl * p een eerie Ee et pe a geno Syaeere oe 


~, , - -—\ os mi hi “ " —_ 7 r * ~~ ‘s 
Mrdpladi ats en ttle ten wa put cedn relaersncjerteny = wy tau) egeesuu Lea bg ae Ly ede yd ed Oe ee ee ee ere ty et) en ey ee ot 
Aspe et fa wide ab wees Py reanaae eFab ob aie aoe PO ee LT Pe ol ee ee er ae, VRE Se oan Seat dba ah be Baseea eae ae ee i, “ 
ha RC peas cabg kane ged at ee Reema Pio ie wg Pe dk sie oye eR dee ds Se oe PE OA, Pepe} wee eet tao ere Jad eae x 
lok on ws op dee a Ree BE pk Phe bee Gere be Rede Boe bea BU de Be ee de ae Ge) OS RP PEG SAP eG ome Ble ab toed Sed a te aey a etter oe RTE Pet 
Seed h Bie Lh rege hres ee ee te SS elie Wien) Bh bad re i dd emesepe | abd AaB kA el te Sot on fale wR age ah gal \ etn 414 i Td eda 


i oe te ee ee Ce ee at ot ar ee eee Sin) er aan Paap ree beers of Bh Br er ae see BEEP Ro 


meet alae my 15 ‘s a ae Ser abt [a pat! eh pee pe a edd 7 oy Sep eee 
Ol deel pede oe de® = Ht 4 ) sian ah bert peeled at ed celine el oe ee ee To Ce ea) fonty Late aris Pre re  ee 
i a Ld alin TE Free ah ie Shrek ay. te re eee) ee ea Tr ee ee pe _ 
BUT Bins Ie chy BEG) BPE ee |g weg ehh Eby eye ers ab aaa ee CRATE 4 04. gE ae 
‘a # a Le ¥ J + 
BES ary ata pera, Wide eaters 4 oh db bees ge et dt tt eat Pee ee ere te es ee rer eit eae res De 
da fed mae PO ee ee re : Pee eee eet aaa : Fi tid =) bradene . sheila ea oh ge Mime ea Bebe twG? E Bp an, same oh ie aaa a] \ ee PLL ahh tbe Cee ee it tee he : PP ee re: ie 
‘ medal Ue pee et : F ED at ie eee Aa ens eT a eer hn a oo pe A Ae a Peis be aedeagal tae er fd ier oe Ripe cane pi 1s atew ta, A cae a epee HT pL dat ble ee le hek er yee Fre Mette Le é 
foe be tt ra ere 2 ewe Pe ete ead dob ABT Rd Ba eas a8 4 ota beget same) te bee TE Mey we gt ade ee Reed Orta Ree ke Ee Gee, meee * SES GRE PREP hs Od mb ae bh eke 4 SU ene ee) ee oe 
ual NAA pee ty 19nb tord ech de ohh ay EP Cel ear! ns al ade thee =e wel awe ai-e! CoN Se ner yy 38.< ia re rae cn fr se pesos ene SRS ey CAPPS Er ek pert 
ee ag “pets fe at ara pg pi eon Be eee ae ieee Seep ir Orel) Bare he ee a Sere Wat eee eiey one aesaeane Chek] ah ope peer te Wem Er ERE L Eb ee oe BH ah eee bees thie ey oer ant "Li aren ay rt oF 
Hee Sow Tansee nee me dened owes Ayers faeee Vale ed els ae reel rele hirer sea ery i rr AS CPR eM aN eRe Re dg ee pe my ape Per ei be Ia Th tad C4 cain | hag ty cesta Oh gees Be pe ee, Bret MT 
ede she Pe eee sh kat) es ae ir ibe Rael a Aid 3? mish 4 “a a ~aey auuP hanterer sone, NSA wha Las Ue a ee i b= rtd Fi PR sisate Qawslod ye wenn ee ternaeen ct Pie hates Pec | 
F Py Re Te Asie te Beth pe Ie hl Sede ee Maeda Piefl poopie shaped gs sepa pe he cee al Peabo dal. ah epee - K. Pek 4 Seer umes! r SPER dt dpa tele a) eR yt Le wy lePbus | aganen sete eg haiy ent) Bee used ae fale h'ne Mote adcimin lh Bra FA yp ain emia Zee a abl 9, By 
ee ee en a a ee eee eee ee eR Oe eee eg ee ee one SecMeGheheGnd! jaa ay east re “H rr ets het ite are - ise Seigler a btaL ahaa be am Mee rere thee serhetpred booq tra | Aaaakee bakes SUL Eee ea “ . 
ray Ue as coe Ln (oe dP woke bas reel PAGS Ah me Por aideae ns Per Mis hoe e ie Ete be ne Aa Bede pe kag Pe « * Hehe es keel me al (npaepe Eat ih bao pate Ty lotas ra nd Cn core ncore sre Prerentry ct) emo etd meer a e 









Seb Sst t Rene Rea mesma gag ay EL Ly ply eee pet 
wed ee Bee ka Td eee Te 1d e ee SP) oth eee 


















































oe et ee ara ae ben gt beds ally : 3 
PO ee iC ee Le ee ee te a eT (eRe as BERGE T de eee are eee Leer eae Oe Rae Chet dt beak. aveepeepeen a ae oar nin ieatlal ta Shey UPDRS Tat ahs USN G2 ST eed dearer ewe bee GE FG RET eew te ene hae GP ek oh RRL Sel) La Weg es ep Lek ds hoe oie Cbd eb: er cetera Wl) Ware 
pid ee ee ee De Ln PUGTR ae ahap ere eb ot Peee SRL see aha ad ee Ea meat id eet bee de fee re yer FOSS CTTW ee RE RE See ee tonto m ane Beds Ae wy | & Wed raid ee Hi bed ila npn arene a MP ALE Raat, 41S Wewae meee (ieeee (eee Sap eptiden hyphae heeded le Beek tara | Pied s 
ld aie ee LT Ser ee Boa a AL i ota ae BP ble Ge ahd be) kph dy oe CC ea os er ee ee a re ee ere br ters hoaee a Pada Ge os heeatae (80) baaba® ud erry re re! rehit oe ql ot ee Prk sr peted (a) Webel dg ened ed ee PS O8 etek sesh bobetga eye Stes) ete (hh brtree dA 
. Point hank te 2 ’ pats UAE iy Sa e/a wah A ah HA Pia Oe a) aH eal ek Ba ‘ “hh abee be alee ake wee ches Pbhade web te keds th ined ape lt ah Seva CORE ANS et PEG peo eh da et a are phite a Wie eR he be ee rr’ ee ee ee ee Me a 
* il td NPE — gee nerd tacit gyre Je bye pi ads oe She ee Pep nea) ae di sont fe bree adhd oky oie Sp) a or PE Aas AE ee KE) Reged ett toni peed gt ep abapely Brame Pht Bethe FLEE tee kh eee CE Bre a rave Oe PV BE e Bed ON he aN see SS Ata h do te he BA ep ye dee Sete op re 
b UVa 88 dew emaWaeeem an dey a ec ee oa Bi Ma BEE LES de Bm rE Peete Slee ee ee ee eee) Cr eeree rere TB ye i Pe mae ae | ccna 4 ee eT Hee wp tal fab. oth ag Cee nah ee yds may Ep tony fesuba ieartashs4 rae « aces“ wat tae ae Pa eda She pe Oke Pa LF 
7 deer aus bbe Fee ete att Le AS ory ieee eee EP raha see Lh al Md dae gd ped Sat tela 12h Phin Tide ae ee ee ee Be PES edge el ie Oe dee gan afi By et aM eee area dee REBECA Ade Od Phe) oh bl Ohad ye tap LL ka ip be i a ar ae tm Oey gee iota aan Pat te lh ew gph 2a pe gi eh | fete 
' eater Meal eh 3 = A aie rags) ad ae ans eg en wy wees be heme ae te tbe yr as a eb we ede pea ay we Wipe rata eee Ree bae Ee ba deed BRE as Pe a ta ih ak Pal rag Te elated s=0P halal PEAR te ye Te eer tts he eb i pe oe Fey ht eee ee eee es sae wohe bRE we Beat Se oe Ts 
- Say PeRe Sy) Pasa see pd tew nel ga wbe See be te SaSLeP Paw Ps shee wien, oe ay Bop der ter ee Bee Peed et Bee ey Fy RAY) oe aE ane emae Feared welled pales tl LEAR KA one ans J eat oF ne perks aes Seen the ee BA Se ee ee tee SAAN SPM eh mele ae ied a hem hate ee eg cop ry Hereee 
aE, tl ete pes Se eR as re a Bp de 8 oF OPER byt ase SSE BPRS PERS wes) rahe Phe wl 2 eS hi ee LL eee et ey ee eer ee a 7 rip abe UL ee ee ee a eee i ot ey ee re bop h ik Sire em jem Feb ow eee ree eo nt Pl ee) 
: rede en By aay pad ori baht, min 1 Hers Bp dled iki Ream Nad tA de Se AG mere hay ame ere eptnay Vededqa BER ne deme meee L a ivnne awh ture oeeea g te te a ia ae | Se ed a) ents ade re Pe oe a 
Orta AL TUL ihe iad Male ol eet! a= ae Lee talirtitar ad honed tee ate eatery or res Cie he ie pee pedoga Be TEPEEd by dd de be Se ee ae eh ele tee ina lke! peng) He) 8 ok Ske Bal ny = CMSB ree pee te ey hee Pe Bee A ae Ob La t 
Te ae raft a Final «ap agile Pell r - ee Ce i ee ee Oe ee ere ya a a> et tednanelice tee ae P i A, Se oe MAMAS ae Sr ry haere heh | art hag 
1 eee dn bia Py 9 eee eee A) whi Pl ae y ee a a a re SP ERG gar wee apd meee eee, Caddie fe fod eee ey eye rere rary ey ee, gly ve beh bb be 7986 oe bo he Moe athe be oF beh ad Bee ante ip erehe bd tm kh te ba es or 
Pgh cher) A Ly a iy | i ee = te pi rhns Fbds ba rh Pees ES Sere Pbk aS eee ke hy a ea ey ke dE Oe led ee ie Bie ciel is es eco Bp Od) aa des | a | aid SEL ee ea ne eres eed Pee ae seethiea (fark ra ey yaa eee ore 
Se PE Nd ae ate FTP eT ee Fe baof ead al H Pernt Dear rr hae? ? tae = - r beh Ay Pe Ee Sih ae mh ame a ee ee Sn Ne ey dey wcaripeet he Peek enh Bt be rs he ae ba = wie Lat 
ee benjabe on pi a rg £4" ge th bd ' Pl, fe = a PT Saree Wigs ain wtstg at Meet We ap. cdiorh eels cee ce en! a PCr as Bs RUE eR RNS eH Dee apie Hedge aye oh ae Pert here aaa hebrew Pear fe ' Lak, a dere dadineboe cre Paunetene tes * 
eas Sat ee det Cea a eta Phe rl en dey ey ye FA ee ae et Ge at Ser a, Shee ay ae py sete hee eset enn PEL wh FAS ube aie h las beanal Savh pratiea’y an Muah Ga mm tics Reeeke ones eet saath Shae ek rere geek nde Oe REN mE Re de BORD pe _ 
eu a tae ree) bea. Fe Pio beam a sds dh ace Re aM A Pal heey dee My mh ge ee eee eerie) ony rqaa eras daWhdnd My wa! MottoPePl [dqeane hoe ttn caret ete ne Ita Seb pp ae iy ei ede eR seek ee eee Pe pa 2%, SHEE wh sad te 
oo an aut faery i Soaes ee ae See aes Ho bra, a9 RTS ay dl a ed) Pe te ih 2 Pak ea ree a hein be ero Protas tere Carrere ace eee ee Ree emis Ue 2 Lee saab + Pat * Ear rhe ne tari a Meet ei ee eT eed Le oe Pe toe Pome ke Go 
Se ee 1 “eo z be pbk 3 oea8 ss ee Le or eo te Te er rt Pr ete ee rr te ee rere err) err At Pa ti eh ee higeedt scat atime’ BL me A, 4 ea ae: Ar f deb rere PGF rp eee Se ebe ald cee ad ay de wee nites wth t 
“sig “of Be Be eof es gab reade BARES edie Ba cere hee ea ee Eee SPU de Bee ET A oe PR ok ade BEER) edi dk be sf Be} hawt den hea poe pndban Bo SERELE Nadterdevedsiee, a ‘fe " eaee Liaise TH eorsk SAEs PREM eee mr Ra TE Bes bed ee rik eed aga, — Beare! a gees ep eben Est rae Poe poe 
alpiel Be my oe AP ged epee dy EL ee ee eee ee he Bey A Pe es Bemba pe) heme a Oe pepe pete Pemtrad bee er pam ee errs | Ikie kde Aer ry ‘ibe Heke See Ae, pet i a da ape cs ae Sal os tape isc eaedd teeete asanthad a eee nh 
a fae eh bak hire de hed a ee eee a dad eee Che ed reo ee oe de SHRP OUP be ee Beek MES Bo eee! BE ie i fede tg le dd te ARS ae ett be A ad ahah wes be keen va a heer eit ie ee OE gk ee . tele aa! SL ht » 
ed nah top) ted eee pee) Be eke TENE ab cote BS Ba Sad se be Pedidos eae y Shae ne) oho dale AP bee led aly wih r bel rae ee eer ete men eae fae =Hiedb bt |.rete hid age) ae VR ct ee ee een ra ts ede Nah ct bt vale d i 
ee id 0 ee eet ee nt Cee eee ee thd yds dee) er np re cae re gk es hr ey he ee de eee edt eat fede) phe waea peeee ede ER Bde ne Ge =f hr : eee apohpvaplie, are pet BEET 7 aba a 2 ped Le la 
mei ls ae See ead yal ae vn Ceiter Ea ee Te se Pe ies ok EE oh ee er ee yds ge eT Ee bade eb al yal Pheer: ¢ sues pRERAES db T ai elas aw At BL oe fp AE a ae het ar aa wk ASEOEOLT Peek Ee PPR pitas a) yr he Teer ened LeU Res rd et Bee rs dad ed Ce ae 
Sel th Perk OB pee ae ee 4 205 eT S4 eb thee Ga ok Pe Dee ee al ty de de peg es ae Se, Ln nr ec ee CL a en eee ees ae ath al bere brie 
PEPE ® Pes rhat dade gal! ert a eee sp bach leh LS ete bt fie kpc Sie ee fue pit Skate str sash grit SPE ber bee BAA EL Be 
Ce RSS ER Ge Pa Sha ee tee 8 lle Wd eee ade ee ee lh Br ee B ER ea oe of dbs bis. 


a tae see ERY : ane . ) 
¢ wie a re ab ee wt i Be Be ee bh si H 
Per let eee restate tern tate recetaterr eeerdah yet eeheln thas teh pen eri eeel ita hee my ete Peter 
‘ orem 4 4 ; : BOB) Pets de RAE eee de de ok hs pi et Ae Banpi win tae e § Pune abe cey Newiechy hee as atre i ie ap CoE Sr i Ter enee nant Seer 
t . Thala Ns ot) a Sea Ts bea Ld arc ab Me Fab : . ‘ ‘ es bel 5 §4R Bee Be ee Phat in ein eet) He ely in = Ae 1 | - 7 ; bite ey Wet ic oa a 
ei toueas wi Hea ots ate ee: Ewen Beare acorn, FRY Pete ee rare phlei dhe tend el alot Bae are re cher ae ot eeOrbicerea gah Bs bde Pane Je SE eal ey alew Ce Oe ce ee EE ee SF (aR epee hae aE Me Lae eR A te Rae ar eye pees el rere Obes = 
oa di. a is Lhd. ot hi SUS PLR U ROR Per Rp we pa eee Tea adh Yo Le Pmt a eS eed eee eas pd Aw SO ase kee Ee Oh Pd ed CA dey lel oy bite! wld he ienieniny coed ah aa ee ae ee eT eile jay ee ee bt tat p hee etree Br wet Het babs Peek been ede nee Pe Rigel bad = 
4 ois sage eR Se Bete et LR PRMD oy ote Oe Pei Cher ee a Ce onal sacenks ¢ pee aed Pile s8 A600 Rad bee dae dee de a open Bena 8 ade et UF eal go tad & i Ab em es Sacre Tate PRO kD Wine, Se eee etd dda Baek BE ee ee ee eg eer Le ey eres 
bs - = a ; 7 . ad t a y ' ante és ~ a ' See . é 
Rae Fo Senn 38 err inase CS eee eee et Bt rhs sar “FG bene be bork tat ae PAP bed dl Ry Me itma ee hee  B edd gy Cee Ged doe ae eRSE Spe fad © BARRE de meg h a si Set abe ners ‘ ee 7) z rs deme ae” fy Asst, Bet bob ‘ Oe ee te OP oe ee ee ree were Prk webla (Gabie BATeSbo dati b 
of Ere ales fae | ab =p He ukdantnk aided ie . a 4 ree at st ny eres 40 Sand ae ay Wr ak ae a7 En be ig Bea a Pde oe ebay ls Mah edge en) eee Ty — te = em de it ah Bh oe Pe etelh srddharten al tale ele be bw SOL Pea. ere ny SiS Ms be ee heed ep On Seem San ey ee ie A x 
rah Benes athe aratc reeee eae ara nena ALE: Srv coe Mata 7 SAC Nas Mare aL SASS STA) WSs Bet Ar AACR Oa a Lalas nd Md MAS Bice oat borin Ba Coen na Lama nnd Bo Rend ioe aanhege et od ES vapcad ste abed any Tene ree thee ce tneMb Aca UmanraY SS Gerke chat Wincterir str -a ave seaisectascrar shia ny «tani nasil posh 1am 
Bi E { “= dey a + Le 2 eon ¢ PEE cee! & ie es | ae blade, Bis) aevesen es . a a ar f a is # ise ihe a * Sa asebibe at ae Se ee oe mh 
P eh [ap et hea Pema ti kb iy aa! SS eA Redd a demiore 2) Bd pried broth dae Sings Bea fea eh abies dla) PPE) Maleate 92 os Re redo adem) peer ng at ade idask ten Se Tee re eueKbnehg ae ae Vee tae he hah ae tet ¢ teal adhe ee ts Bld a mn fide aah bet eee geet epee Seer eenee fetes om 
e pe ee i A kia ce rl ein yl oad a Re ae a ee ee ee ne i ec ro rer err nee MOEN Hn LP ait ad Qn emt Tp caste ag BY ha pete ct Ae Wl Lapsed LPL belgie tl ee ca ol aap etre thers tea caer ise e SREGsS ed Pie on r DOL eUPenr pies i ea 
i oy Heap tera 2 phatet es elaion thes Abe ge era, behets sn ae eh ele oe eee oh eh mi ge Bhs ee oa be ip Bb Ae Bt Braet Ee A, 1 mg ee Cater elt iota ites - fr te Sree mek Paw BRST e heat RAP id hE Reap dey dee Debt ek be Beer 28k bebe sad eben eh 
’ ee LPL Ries SA eae ee aa ae Pe ee ae ae a on Da ae AA 8 4da ing em Ne ai looks let date et ied le ge LL Le sD Cre ee me pT Pe PY ad der ean Bt EL ei a oa Til Coe ala ie RT evar ee ee ee ees 48 Beeb i pe ben ef 
hh a! each ad Ea : ita ee ea Ore ae Le ee a ee eee cr eT ee te ee er re er dF Hie wrs sere erae a fpcradys ShITEl aA) ea Sack ty ge eee eee LOREM ME PO EAIS BUA Aas) Gls eae tan eee Remit a re im Agha tere hee beep Ft tired ae 
ms Lg epee - eee ee Ce i f Bese ee ge eee eee ae dade Pe bd eed Ba Bass) et ae ae Std oh toe Famhie ah bem geht Bar) oda Sad ped ty Cen, en ea ne te EF dee be cr eee pe! fi eR tere ne PER Ay Babee et Beebe ston ett pes ade! pi eb me! ore en sdae, . ahde 4 Ee Pe we aha ae Pee 
wde Rta age . jee pase & PPE BAO Ped pee ds ae SAA oi ee bide Abed Pi eed eye Leer) mm pl beets et Plered © Olde erkeate wpa Bet ba Lfas 4h oe pe Eg oe dh ee ob BE fia hee ee ee PEE pe Beh ord re ere eed ee Pe ee Ed pe ete eee eB ke RL Lea ey kB 
Le a Pe ol te mae f ae bap mel gb 4e ae) 5 tae Foe Bees gh ne eae et ors OTB Be Pee ee” ee hee a ae 1 Sete Hh Sak hel ee ey pee we ote eee pea my bee ee a eee ep i sey 7} wit sph teh Pete Ta eee Le ee ee BEE 2 prhe eee eee ete) ged ane ee ee lore 
taal ae oa La tiie Be ae PEE eT ay seeker are fag late ye ll leaialay cate i wal rite eT CY ee a ile ds OLR Ue eC ICC ee eee one ey Steere rere meth herr irey heey ay SAR eee beh ares aia sues ee ern oe Pe es att ee trict aren et ae 
Batak rs ie Caper hy a Pee at Rect ere ie Ren aie aa Pat sed 2 pena et, a ah eps pete et ete ree MOLE ad AP el portlet ee Ree SEM ee kage PE mR le a ett 7 ahee uses ee (anaheim me Bk eee een eee ah Seated. tAvag weer BLA LEER On ep oh ee Sy ey bee hs payin teem 
weerbe bets al 3A ree Worggtne es FROME wan) uhkew raed a eds Be Be re ei ee ie tee Ls rene Ort tt ee re ere ee Widbebesage) (008 oe baee res qr na a eee eae it ABE aR MO stl = ae Piva Fb | aia ane t adq wae mar arate lat | aim bead 
tebe F ome ie =* ia ni ' oT) * L. are PR al ¥ ra Lead tel Tle et We ae el te a) Te ae rete ron 2 Tre & 
a oo (? waren © AGE td i pie Bette OW ae Pee bb ta ogee foe Mek ak se bp a oil i a oe ed od Te Te) ect mb ebtee aad Mego Bh oe Bae 2 bem th tied med me ee 


gee) 8k AB etd. price aap Paria oe Snide lity fio 44ee wore eo peal ere eer re Zrtsery tens fe Carre rent here Pere tre ee ere ag 
som r ’ ’ A 
Z Feldcaegoma cet pen tstarvag pratima Leash. po dete gibeniinadda Racks Copal reved as socmes dety eke aeeedh eee ae De reer pene : ae ea Hs Se aed berets eee Pe Whe fee Tb se Sri tel Wa ep ay Ep das fd dare om Ve We or Ee WAd Pee Lah ea ers fll RT A St ed bare nad Hibs Tb bl oe ee Ea ae re i teh oe WV € 
Pha fal * - ‘ & , . \ 
aS takki pee PU eee etek Leh aS, fpthtewirastah ol behewe ome bheaaest ot if preagewste Sues This ae Timi wt i ae Pigs P it 


Waetedra gente Pade rte PRR ede ee Be Pee teh de beet ee ae ae ee Ep Gee eed ap ee Oh Seeger ak oe care de eed ke iw ws bie 
papa a hte he gl Bede eth Oh ste had 2S RRP MP de be Bee fo pt faba! bade : Ls WORE Ce eee 8 il in, Oy ae he, 
+ iy > ao ere de Reetee Pe Sed aad | or ae wy - ee aa : 
: p. 1 a ae AE be a he Te adres 8 hae * i ‘ap : | Sebi LC i ee ae me eee eon ee ee) ea ~ > : Lb nts "a : ut : 
isa al oa Ba Ue ale ote eral SAS aarti Hie dee cn sade Sieg ates slate ge inion toe Unga beck Para eeer ey boere rar tg Ea CP Phe ke paket ee iar ft AAT ASE CI Peet Pepe ap bateeer htietit a iy edechttet ty ce mae py Ga DIT 
Pt ee EL Pre ee Ce ee ce pbe : ais ‘ r i; i * WO Dae abe Ge cage reel a ae TE he Ba Bee Ly Kinmeeer sl : oh hy L i 
cea sted hats eerie tte tey aL ET enUk he SAL ab baste tae shal de Tio crih wwrs oi Frvedt oe caenda teal ieteari mesa an hig Cin gictes an (ehsd MAPRAL va A Palade yer sist Ieynatum itch lamin ital Hats maPere are meh tice teeter ree C en eee ee nee TEAL as oe Be AULT mks ape eh Mar stna me maar 9 oak bL LH “a Naa 
ast ares nae tah tat Nati ye lacie a edi BL 4oaS dhe se Hi rds & ifr BURSA Henin aor te Per oot AC ne a OC eric eer or i gee betes aaa ye pares eles Bites a ees ne Beer aay a PP SPA eg Aaa ie Ahn Ee at Ae ere a, ‘ee 
i AU4N04 COTRON han ad Rh DE Tagphak tea Lea han Bis Piha ally Feat (eth TR tk hehe oa eee ota Wee dade te EL kb er ees Aplihd Adda ars OMe h dap 4y hi en EAL roto pada gut wae te MS adercke aeake 
ee ne ee ba Oe Pig rea ee hae ee 9 Feed ated pons Mee hae at a eulbe rbd oripssureedd cep eriee STR aNolaant pee : i 
i 

















































































































































































































































































































































































































* 
et ee ee eer de ee ee Ct he Ce ey 
Beeh SEER UPAR EE FB Pe Be 8 eS ee bo Be el A a 

Se a BT 2 oe ie a de dy ee pe) Se ia Behe Pr ore 
ol woe es re ewe eb bed § 
Ces eT ont 


Ce ee Le ee Ps Biles | 










ase bee dO Ree Han Bir bad Bide be a MR eo oe Re oe la ly 
Pag dia, BAP wide peed = led ep. : t 
1 Pita nee., aeam a May Keke ee Ko, het Bre * oR Ae eh eet be ChE Fite dw why SAGs eh Pee mse Tee Ne ae PR Se GE de ba mei be eRe et mae be tg ag rs {bead Seeee Tyee Fama | 
aa Ser Sard bey ery th Robb adY Ete ald yeh ao mnay Ed. Wes aR PRB Eee a Fat Ge ne RE De Fen RE One ee one raee ete nde ewe Ble Ane Rang ad Rae) dd sh Peo He cgi bm hie ee el Bryan beeen Bere pe ome coe Bo Cerri rie © 
oh haa ot ge eh beamed oh geo edd ee eka ne! eee Sh ers SR a ee shane See Op are Rath ae avid PRR bee eae y BSTh ROR ed eq eal Papneee eal SFOs Fe aa ogee CE Ce ee a ee ee ae rere er ier Be Py 
a ni eer ed ere aa rere al Ny alte oe rs el fests e ten ke Bhd ee he se EN Ry ees oe bebe ELOmatae noha oe sok [ i oS et yey re Oeil bye hed kta dek | pres = ae wry 
Pinhead ie = ie eke Tinie cing iaecase 4 Menkucsanl ae Fae terre SASS PRE PERL Py! mrtely ee eye eh cae oy om ae he es ark eh he Ub Aad op aya ppeere Frecnansiue rises) a=vh opd bau Pe ee ee ee oP . 
Sa one TP gemma te ead eT BR ede j Pane Boa ree a SE ae ee ee ee (ast ele dietary crit Od Reed a page ee ee meee, g ei A wm w|i Pihok serves Wise) chaly oye Wd 
ii ata ppt stata e as Tar pe F PPR ter ere a ile Ck lee gt od ee cr ree a Tee ee ree ed a thee # ghee pe ee A : : 
Ce ee sit bey eral a Behe Ss toe eae hat ae bs, teh te Le peg) saat ee aN in POET ee OER ee EA RPh om Bp da 
i Bae bd oad he aha bd de ta BT oe Sarria” fee es elo et ee ae la Ne ee das Led Sagat ensihe a) prada ep toe ehh fe tyes = pees peek eB PEW ob me avi eela 
Pe Pa Tbs pe Be pe ofa Pavone te me Ser! Lite ree r if ray wate Pies Prec ib PA, Bh Pte bee Rar een Parra Tee Bord. i Pe te Lane Pe aera) ee coe ere eR be 
SCePAM GOPPCPES ate e Gas De bed Chet — pastes Ween kERIe daa hak ie RA EPG TERE EER e RT AT abd teeta ek Geet Dede igay—behel eyes bandh ee Oe an ee en 
99448 0b foe Pa et ir TT ee Bede Ca he tri Make ell J ba ta ee Rea SUL | bee ie ead Cie ee ei alr oe ee eee Co ee) es er ey er ee erie : ot ePaaE & tet b 
ba pd a a et + OR Ethene eee ORR Td ated Pha ie hard eb es ay ee hae may Weir ag “be Srebae. urs ae 


! ee a OT ee Ge ee Od ee et aa OF Wb WP ead yaaa ge - r = ae 
so ees er ene gee Pee cre Te eee oe et Ad Fe a) atk ald MAAR R SORE Fhe Oa ge mL HASTEN) ESM ei ah teen deriumy ph ee ga wd wo TEE eas tea ncdew LnaLin ae) ie ary” al Sa Th (sede EP ase eMieeaee bel imdad Lesley pagte Pek bers Ter eae be Ueno ws a) obese et Patke bk nie deere hae - 
Le - ae ER Ane ha a CRONE Ry FT ad ee ethene Rha eg be tee RSET EO Lad he BE ea Ree i ete eee cre er es ne ce = 


Se ee es Sg Bsn ie ts feat hee ag ra oe abe | ft be ee oP ap teehee! meen red dA etal po Bee bee ee bara ee Sut ae oF © RIMS! Bhd aon he a 
ade ‘ 4 f ‘ ‘ My tee soood Pepe de hinge e = Rhea 7 : 
“," i ph dead aT ald rita ee eek Teeants tact abe Age apy a Bet tpt an Re oe Syke on ele ee eel aie ce ere etn ree mes or yy) ie 4a tata fale abeag hsgas au ee ell cape an a al Ne a et ee ee ea Ree ed eee ee re ee = ‘ 
as Wa abe, ny Pa Hyena ‘her 4 Aan aknia SA eieuies © PhP hat ae om rl ewe er ay Re) ph dee dee tr bebd eel he P Peendaabaear aye aVues sefelul abe gah pwthdn at HL. FeDbit apa | Lahevte tlhe a ee Paseet hase Do eet ee et ee fr ee Ce ee ee ee ee Bee Pt Pe ee ec Pe ee al SP . 
. Aan 4 4 Ft Be ho ha ate bh hak Realty Fodh seh Arr waht Reena eee eed eee bee RF ER Pe Pe PO RAPER RS ERE PSR eee 6) god Ee em aN NLL | Mea de Pah ade lew en Bh Hs ckd ft. midhad! b Shebead then ete te aA es bel eal et lia LL Le eee et tr eo er eer. | eae a ee . 
mae Doe Ce Ce ee er eee er rey De BP eh ae dd se ee pa dhe PR) tae pe be Sie de eT e® Ay eit ed pew ay cons aes gees te Ae ks be miphad indy Wel veel hea re Sek bn fot Wins 16a BU Rt thee ee dade bt beg Rik 7 pate dag pene eed oe eh Ok: ir teeter ss ee rer, tec Tbh haw atl doy ee Ph om 
Del sk ee se Romer ee cae A aa ee eee ee re ee ee er eee rr EF ohn y bee AS dae sae ipd ae) = Sead de aR HE ppb WA Tat Soe ST f pai an ee ett eo he mr Pratt Greeters erie teers Pay eT | 1 - 
RP oe! Pe teary Herre Pena! F evr wi eb gh le bile fe 4 pe ptr 4 ambi eee ge ppl be, ela ba deb pa deme = ara a aphS eer ee (geatanpyee , ka basis hho wie Fa dks M thetesda deinen se 4 me be bere ene ae Fens Fain +beerh em eit) Sead {AP a mae w anaes ay oe Nel Oe a i 
re oF MILE etre Reet ta ade teers Ay hare ce nepal ad 7k oy PR res ne oa et Oe ee) ee a= ne taslina) Tepe ere ths iaae Me eee addy hates eal WARE VE cha tee ae he He 7, Gt EPL ES hair de tsi se sar SEF oe ete bel hee ae Limi, fen) Gti g | lee BR Roe bd bea 
r E : ‘ “7 a te aR Brot 8) pol Lae BL dal de Fp Steamist tate ab eur Syrda STM PR PR nite Be moet det ae pda ag Bh ei ye "y ; ey f+ hepa wed poh pa pet ates CO i Ch. i tae chee oebnett ; 
ih “A pe Be adh a re ee a en obeh tds Bh od eh ee Me ein beh et wre map Posner e Ae ey Re OL SEE eyed amar. Fol eh Peles ob eiils am EE Una the ete ke el, 7 SRT e te OS ia PASE nh hee el Op ep Mid eR yk pp oh od feng mm tl pind iny 
# 7 Joe 4 ml herls b8 Fd Fe itie ms che Cee PP RRS BRE eee BR) BERET he per see Pe ee Ep ee tebe Behe oe fed re Tae ep nek mw te BEA et bE at th tt et A ie be lee Leer ee ee ee oo ewes Sees oo Ce ee er Pe ee eee eT te ce 2 et ee a | = 
oe map dl gt eany ss ands 6 ta = renee aac Pe aR Pe ee at hea ee TR el a ee LL Ae ae Le RE lee EP, ene sad eee Te Rh aS eA RO AL me RN Lpteege blk an dere eee epee re gprrra Wl Wats aed LUG ot ee ce ee ee hte eee cee Te er eC cee eee te reer eee re | mary +. 
rr a rhe = and ie ; cna ee oP ram ee rere ced ide ome im scr be cme ep rl ear ee id B6Ta rhs aN ie Bd (iden Bm’ SSF) trae teins 4 ay dete meadow ih t Bb Po) mee is +h er rl etn P0048 InP doe bb ated iotd Pk may de Delt Red cei teg Oe Wee id te ta) Be ee Dee en re 
ee a nee ") tek - fed mo wey be 00 Pe Re a nee ua! wed Ah bse Seer me or or a nia Rank eed ROP al Bhs ine ec nee che ue & Piste a fr ra = i ead » 4 Sigel! bigmen et ee ee ae ee Coe er i eee ee ee re er ery aT Pettis oe 
1 - Tei dete ym C fame 7 PRL eee phe Pe a gh eee peed eee ive oat) aed ner eer eet eae ThE EE Fe Oh Rehan e Ce epee) ine) Merenae hha ct idite KP Be te Fa) 1 un CO i ed oe oe er ee) eo end rer eae cee! ee Pa eabe ye tlrag hide Fg enesign dhs 
La ; Th” a ate asi mally 28F 8 8) She ne Pei Be ge dees Pen tym cea ie ee BP Fe SRS at SPREE RAO R Gite te PRIS ART Ae pee beg ed he eR eee pas Pee |e dg td le “o (s ae nate 43 = FeE5 2) bw ds hho tf Tet fate Ls tet Ost camp de owas 20h SHO RP OR PEGE PRE RR e rk 
fied dee aid Lala pt i a a at IL a oa ie ee ie ed Leite Dien ee ee Ce et ee ec ere camer ea Cai Reece e Tae rier oy meer a Se eer al tiatebent eee ee he See i te 5 eile dee 4g Oa CRP dehy wadeh be RAGS Pe rs ee ee ere eyelet ee Fah 
! wo erie holeted aay he SPR Maas fe aa Rl ee Mg FN es re Aan ad a ee ad ke de A ele il fg ap ph RE ad FA Rm ef oe vane pe Blct@ sae) ened lena bemer ded 4 bet Te ae, rar cobs oy r to be plat car he Yel ea Sh tenth et Bacert= ipael oie gaye 5 epee eb ek ress bees ee PRON eee TB Ee FSB eRe 
athe r Hee at atay aot aL Weiler ee oe Ln hoe er ee ee ee ee Tt ee eee ee mer eee ae eerie vo erate Cre tae iw f= re a th ah dF t lL ey | bce lame eee ee re eC Pe ee em Mere wy ey es ee eer ee ery ee 
en Ht die, = Lal sal) AW Pe) es Re ale PEAAD Le Be ee) EG) Ee esa Be! PRT RRP BARE PRR Be | hdd ae e) me De BPE Rb ede BOOUe Stabe tdndtan ies Spehaiveres Sbpieg dem a = head e b phe ete ee a - Fed iediaed By bal his op eae foack el eabis @adoee Preah [Deend ager cert dee F486 Beer Lo Nee BAR ERY 
* Binki-d Sas ee pa bb ivriaa aah danke Resco) 4S depend Ep Lp db eee | ee ee CL ee ir rust re re ree ee ernie ps Mugdec fost g Str ts Le | ay nal a + Fetal ot Bde Oboe Aa ee ive bane ts ae weed we eb Pee ee) Pare rier a rere es Pray ear) beret ey 
i ‘ 7 “bRe Lae al fia SRE Sd Redd itp ere ed aaa Be) Bey ib SPU Bead ERR RD Re Sie ee ed ek | Seda & Spe Binet Tap edn ete e Pe gee eee Lu a ai ret he baa | ied oF te Say CEE deen Phe chew dhipenigmjeie ge by tet iwepe eth ft ew the ehoweers bans chee see pede 
, ee ed esd cal lel ely Pan nee PP Peed sah sae ORR gee eh eda og! Epo bene bd ye en Pee ee ed ee ee ee ae bP et sa eae aad eRe nia Miiilasatdtaneaeeton a Ay bite 1 bm fat oe Pde PeeptAde ih asp een ne lanea= Stesth turds seea sear ey ee j mh ee de 
3 be ats ale aes prayens Be oe mya mh ob) ma tee ee Wa dpe ee ee RR Pe ee LP ee BRS PR Te era fF Bde te a Sh PG Re PURER LAPEER dt Rte oe oe eee el me goes, i ‘“s a Pidesit Cord Ponetehe ree OR) Bien & CL) ee a te ee ee ee i Shda ws dh eh eee db de poked 
i Le dike ue eS saath ee eee s shite ciate eet Bae atl ee gata whe ata atey oie RAI aad UR Rae dee er WF CBE R Ee tiie ed) de Eee bee) eine ka fer ae Sma a pe has alm iad Reo Va Sere shed Dayka o ole her aes wee © bp SUP Ges ona ae ee ee 
“** wapht ats hdie oGpP be ee Bem cr Fit ma Fd 4Piee moet i oe Te Beat be a aere { Bet, wire tes he 4 ee peokh  @ Bia arth ry has whe ae ede & & bef hp te, de hd ete ak ey a+ anal a ty Herne See beh © mh ppp dpa rn 
ne sea dean Fa Stet oe a) Tee ere ae eh ey ee doborerar i aby why af Hideehepaass caede ole . rhs uy * at Bk Peet htess eee epee ee Ol ee ae eK ed p eer ern 


ee Lee ares ee een 1 Fe ed ek ae uline 5 - te 
Thissn ae ag h Lehner) ohh edie POA. Rishon Se as a) fGen aie ate, Se tees daa 8 abe ale EG Pim tay reed ere Ell aie Be nanatast Lee ‘ taweha See rete ie ds seats ee "7 satae a phe bos tel Steen eit de eos =e ratse Septoria : by oh ee, .. ae 
= ‘ a om fe , the 4 . Pee, 


PPAR Bek bs Ree eRe OR ee Se eet ee ed De ee eta la Ty Orr ee eee er Cn Or ne ree ae re ee ; i é 
Vari bP ne pe ae hers r= A aS PS eet OS areire 6 44 ae ed ore bere Petr nd Dc re Oe et ree Oe Lr a ee oa Oak He oe ah as Sean ee vetlel urate ee 2 tl cane ee tei wart, Spdambe ul a taal ert. tatoos bt BA Leh el ht Pt a APO TG dP Renae Sf kee Bb Mae Ste PRAM hay ede eR te yey 
: MPa a0 ara tet er wae us aye | le ta” eb ea 48 Bre po da bs Pap Sal aber ogo © Uren ha cl ee le ell Cs Hype eee fe ag oe an) Fes nee ad rr rom het a tia | ie Mbeeb oes er eh 4p es ha Td = 8 one Pe en ity cd Pol ee ee ee eo) ene eer at 
- erry ere veer ee ee a ee oe Pott Les Mel enc entire mare 2ag WOR s Ao ae Dade ok Oe Rk Be wR Ty ae enh resh Tas tmrnaade eh BR eta Teoiiee Wihcall ste 5 a ASE dB tay Le Lee ee eet ae a ct eet rie wets ca cbamekea) 8 sa abametqnr 6 hoe Bre baa 
1 AD Nba tha Toe Vol tet rr Fea pe pe ee ee ee ee ee ere re ed a ee ee eee Se ae Sey errr et mati Relea tat Pas aie PHOT de pe Ae pea eg Sha PR dade be OE SU Se ALE ee he 
wee ae die dad de a oa ate t hat a a ee ee ae FEIE Fe eho © fetta) pt an woe PE Be UTR bee fee bean Bea es ARES Pane Fh bee da) eo PY aly Pee fa cemeeu dane Hie eh Ly “itech sumeeesedes Oe ka) b Bip th hn me Ae ph Pr ut fA bb tl eee hh be dees reese ry Bed ae 
cdi be Ital Pd Ti Pe Dae TPR hk bite ree Pe ee ee ee de ek re ERLE ang a ake A ie ee et thea Rem Le Wek) fone Pee Chath PE POUR Rg etd eoeelte ye E deep sai pabe Be OP eet eka ete mbar E Rh! AS SAPP bie ede ened ERGs Peo eek epatag bP ee keg Le Memes be AOR TES Teese ager kPa th pei a 
T Ba Bite) 8 aM BD ne fin Flak aa) EP Fede a8 af ph some a PhS Ee reg Gea Poke nn ONE LT Te bse fee chaser SONNE aw) Matta BP al oy ot aed i Fe ad ee La iy iia Mr pela biden baht er dew ae ee Fd TB RRR ie © A RO Pe hdd me a ee i eel PA lg bith hed tent Asay edd Eph dm pil. laa he baby et = 
Petigetes woop th 2 Pte Peete! & ty a4 Seb pkg gova Bes gre ad ee) Pde Re) ARE i dae Be ead es Be Wk hatte he ed ee Phy ath eel welkn Erm em meg Ramee ot meh Rp hk Lew > iy Ud 1 bl sf ay She eh ee ome AN tat 1 pea aia die Set i ee eee ent eee Te ~ el Wo pede + aR BB re hee eee eer ee Tay 
owi Gb 6 S46 BT Ra wudnt Db eed ete en et ree eda de Ce er oe co ee er er ee ee Ys ee re eee SS a ate das a dee eid ae wha ree bane og pe j ore ee et Lee) it at tr Le ere ery ee er Ty fire a 3 Sh a) ade ae ee Apia the ie ep lee ated do the pth = 
Shin He MP Viel pe, Lahde he PAR Aaa 4 PRs ee eeT 2 ae ory ALTUSB ered aeebie a KiB & SIRT Phe ethos eee ee Fe ce ee peed Boe wae eRe fda ar fe kee ree ge eAs- i ite BURR PCRRe SASS Bia Bed eae ae See phi wehe 8 Nil bees Sple - t stgi hiv iegrees hl eer rer re me eer: eee 
Pee Ch LOSER RY ee ee ee Cee ete ere ee ee ere | ee ee ee ee ee Peg ry ra dye Gypnge 1a" ae madame ate tm Me teen et pp hee A, eee eee eras FE fra hgh ar ie Oe ee re ere) fo th i ie ht ede ied toe nie he a. Te ra eas palag 
ee ee hee Ce Le er ee iets or PeeWee deren eho eee eee nde OC Eda GET a deeh wabdee he ty alk wl Mareen ir ld4 sta pe a, Frente Jol esa ne ee ee er ee Le Ce es Tire satheneeetebe tea ka bares p- lm RRA 
ae Perk eh. & oe hehe Pe a eo a) te Pisaerees Pik) EE oe a eee wt mer eS erally CeCe ie tei Ln 1 Tike perl eee) arage WT de on \ Bt eb! ie oh AL ie es er ed ee ee ee Waite Apt tke Dba BER Be OB) S&S Pole Bo echt ee te ted sie hihi A = Hae yee 
» « Bren ai eR en ei Ol MMC CLO loon bul re a Crna rhe hrm Urn ren Wud toe ee ee less uae ee be kag hh dpi eee ee a te = Fife es Sas m= UEAh Ka LG SAM Ee RPE ee Pw AT ye tk Ph yt ke aetna © Pe San age de Leta dae 
“a Ap ahd pabedh ete | a eeh eee ay STE pene rey ae ee aah Se ae ate ACRE Pe a La Seid wide eren eye eae fl Ve ea, oe gt ea c= ganda le edt ret is 08 on [ed ee tae ) ae ee ne EEE: SA GL rah We fb eped eee hae a eh RIE Reae rae eee RUE RPh LA] Ri B hk AS ARR hae Atte eg Ee aie gre | Popa BEAM aapeb 
het abe OE eel eed eee CCL ee ee en mer tert te ere, Merrett Bai aaa ae kh RED a lect uy SEMPRE RELY ROD RAL edn Dr eds ree een A marital ha) op ieee (Pee rei he ei ey ae Lee Ie tg fy kame Rivne pamper Sams tee oe We tat hte cee ue 
Te akc ae vai Ae ge eR AY ee poe wade a are dre ne eas aed dA RDG FAA bet dH PE ue hatene Windy 1 Dyed aig etd mel Wie ane Pee tee a ea im Mak a ate aah Pe ue ee Raa ad ew Paady ede dont AEE yg ebirte tee sadn sohbet Se beds, ham ee ota te Pee ea ee eee ee eet ee re 
eS Sear a ee Lore een cree ee Se ay ere td + J pee Ce me ee es be ‘ a 1 Le 4 kK - 
ee eee ee ea re 1 ane) me te Padsea Pe et ba phi ae ea pa ebadhr ah ag ne te ad aa dome) me BE oe wn 45 te veutal ee fet WN ant Freer sare dene Pieper bt rote pera Be tree 8 oe eaten ee oe (te 
= att hs Vapi wk by o*, oh Pde nL Se Pry ee eee) ee ree ee roe Pte Bh Se Bat cot ee be Py ee Danette > vein ‘ pert eap e PB o<bbe Asad ae SF Be Bee EL ae Re fo es sy 
Saf © jun ae fun irae asa i vee ates eH ved oP brepeme: (piesa eee ee ee Beara 3) Pe Bal rime! LEE BAR wt fing Te yee) ates diin bi a's el sie Ean a 1h tte, a, alata = he Sa re a ee wy ear | rig dx hei ti ‘ 
tn pet yee Meee. Gad al ae hae reer hers rapt igen re ret te ip ee pret De aioe hk ota § opted oF Seseed= seanete pew deme ts ekhiee en ee Ut i aS GR] vee Ped ee Oe abe meee ee ed arr ie Rank eg er meg ei eter oat eyed 4 fy 
Y | pra i : “( 32 bot al Tee Ard) Ge Perea (Pee ere 6 PLOT SPE EER PE Rik, Eb id eee va] a a - ‘ bat fad eT ee ee a ed ~ a 
1 Argaea (pa ao ce a eLamgear a Reps Phe ogee Feawtestenee iy eed poe Le ee ae Badin “ef ae eee sitet tre eis “ee ¥ at Hae) Ae eel a, haath Pies Nath fe Aewieh lire bel aa 
feel Ce MAA ee ae ret gerietat ail he Ut Ce er ee ee ee tet Tal eee haan, neg ee om eda shit Pp AHL ofp ch pa ee Ere pt ate ed ate one Torte’ Colt eset Hey 
TN te elle tad ah aie tei Me ae a en eer a Fee ET deb dda ey, a beeen oe opabegaee Wim gaeeh i tea fara ee Pi tat Pub te dr re PPh dad pase ee he Gy tp 
4 iJ a fof eet wd eee cten beets pa ey air 
‘th ee ts oe eae 
~ yo ebb ge ee ts pew aerppa dees Tee AB bey 
ee ee er Peary Tie et eee ee Oe 


2 eae Be erm e he bt em ha F _ - oa Fi note 
iueoah prada be af ibe GE} Be eta erg eben BT Geer ee Gnas Pe he ee bon ibe bapa gt gee era Bee bebe ts bete ee eg! Boba MF hal ih i ee ae pve We lyr) veces sandeep tid 
ee to Res Ce es Cr) mee eat PaPR Rhee Se ra - 
nd 
j a 





















es 
Cy 































ie 
















Fig.f Pare dieses digs chute bande eee sbi pen Gleam aeddes OB ne eae 










































Ls 






































































































































Pah pr as a. 
























= ae toe ee ee ee ee ee ey 










































































pat Say 









~s 





























































































pe OL Saale OL Ula os re ee et ernie ator eae tert hae erat H " rieryy " = 
Ty ey tata a aor a a ee ed Lae a a 8 resssParnntsabaaay (ha Bw oe ae de hed Ne pets aba eee a Cg le myst ea ee bea tl oe Be ee ey eee ry Ty 
ST Cie a ee Siaed ae eee ee ra bee) Bod ee, ies d ae ee ease 2a he Li oc & 4 aA el od cab eC Lets hy Ce Cin Mee eet. 9 te Rremnr at Pr |p =) 
4 Utk Daapleya ds mig eRe ae ig oy Mae idaskuate +s ae . rie Beet ite 2 ae ar Mtl aha Me 4 % Wink at Fe pa be fai, Sehsehale ide) Le eo eee ee TTT; Tin eerti ie ee = f 
i F . ‘ a + i am, be ghee ee CT ee a) ee tke } a ie Pair ‘ ol ‘ae a 5 re 
te Mba Me i CL LW ieee Be ate ods Pe Pee Pig de AM Fh at Bet ppdtd 8d ide, dre Cad ae eee Sb) abd ee BES Rhee AN Le bt oe Pak et enh de PRE 6 ie add ghetts Ae bh = | — Rea Bea plat eet Pe a Corts a ae 
men Shad Bee A pede par ed Bal aie Fished See a yee Pe a he) a Oa ee Shp De pe <b PY we ove kg PA nape ey ae ews pre Wee Came ee eee eee aden te be 
Pali wh ee Ped epi ae Vedas, ee Ga Ow cee ded eg ee ernie 7 = pI y d k, a asweee Ta wet Wa er* Ta be ae 
7] i h ¥ tye! = # re et) Mie Cet Rey a Ty Naa Ov aeets SOA RA ties a SEE Mike APOE int Eh Raye ee a Bee he Sewer e teat Wm Sate tL - " 
oe Sea tre ele pple Ls ea! ait +O ee age eee ee hata ee Gee ee ye en eee - Perey Vr we it Saeed Sana el iben Pte iar bt oe Petrie ein 
= a ev 4 ‘ J ; a : 
Ve ' EP W s sap bal oe lt ee ee One ce tee ee Comet Cero Tr cet eer as ; 


wb ed FETE Deh 8 em 
WEE Triste ee Pik) SBP Send beep eee ee Be ty wl es aie rd Ra Babe a ee SW te Pk a oo 
i pan . + ioe ae oe iedrdbee pee tae fay ye la Tre a ee -— ¥ t 
cr ea a Re a re a i ae eae Ce ey Se | By ab SH a ae ats pera beak net ars 


Becta agecette maniacs hy of Hateseuats ds (fe geaarae ee ttt ow aE Srar ee AA rg tt id ete ele 2 a inns Alvan atnrat nN ory reurts mente peas AOR cel AR migss 
ae Oe . F Pint fete ies dekh li Sh* feagaga adem faa av ee Ger de ah need et ta Wi ee : 
Bseree 12 fa sap bathe hd ena Cet T #4000 7 mine oe BF tek, Atal bt Ah ee Phe Wp ot, Te sano abe oe fmol re Ley . a ee gry ieee Soon aero ge tf a eee Tr 
see FAM, ge ie a oa Re ete ee ah a Ame ee de a pa ere bad ma ws Ah Ph alate cer eli Mt dolla esnaneinste ad, | asin afag ie abe ater aamins of baat e 
: t ea een opBy bese oe RP PO a be PhO he te Be KBE ETH (am bam ae it othhi = Migte et aie aba perbe WORE ae Seed Oe Pee EOL he ey wpa de ae be Jara -L pow He tHe 
‘ eR Mae ee. a+ EE Ph Beata smyl eee ad Pe ay Sd Lt oe aT yea) BPG Oe PPP PROPER OSES ae tie ey has Po ery na, eb Seema dt BOR bee hat Se yA aL Ad) big go = Ate es = ptt 
17 gag & Sarr SON ce ee ee ee ay or te : wa ie see ee tae 44g" - 1 Tbe | eee ceasi wate uf mata 


‘ ap! 











St bE de gy 
ie ee aha bead atl Te) OPS Ey ee Rd a pee EL Ra ee! moe tah ee eRe eT OR pm Naha bas ee eB JOP PB io Be he Re Po ab os Mop era viegas Laie id GULL OT UR eer eae e 
aa pbs ie be mht oe ha SH he ee 









eet ie fe bil eT tt he a a 
BL Sd pad te ker g oy emes be pe y 
Rthie Si eee ka a A elt deal 
1H bale wae mE Pete a er 
at erate Eh DL lads bu 
Pree cre teed er ee er a re ee 
atk oot © Saar ® “bLawy iow Veda conh oal aw) koala eet o 
a ae $28) GR me Rl ot jem Sg Re eee a) oad em, 
thers 7 + ee wet dpe, eneds bo owed) bie Pegs 
(505 eT Ragse FS BaP R RS tee 5 at ake 
aad wa) ot oY Pa be 7 rate 
CEE Cm Tt 
mo i} iy sacha ie od sae eat af ot 
‘ 































































2 
a 






























. 
6 ey “eaahe es “ : 
eet a ae saat : 
oageee ieee ds cwqre pasties hay roar . ae in us i rel rl ve 
\ " cs cod een ot i = ; br 
hea SHoar Atte pal |!” augur hicucgtaee mete a Pee pastes adnate chafava: CpyaPiytent | em icrssblnottaresedta tangy ats wanes | pine 
= : ‘ rs - * : - S=rin +e 





= re 
" ~ rt _ ' 

















SIMPLE JEWELLERY 





VEL E MINIMIS 
PULCHRITUDO 








Fig. 94. 
A SILVER PENDANT AND CHAIN WHICH IS AN 
EXAMPLE OF A DESIGN, OBTAINED BY ARRANGING 
SMALL UNITS IN GROUPS. 


BY THE AUTHOR. 





SIMPLE 
JEWELLERY 


A PRACTICAL HAND- 
BOOK DEALING WITH 
CERTAIN ELEMENTARY 
METHODS OF DESIGN 
AND CONSTRUCTION 
WORE ERIN SEO SIDES 
USE OF CRAFTSMEN, 
DESIGNERS, STUDENTS 
AND TEACHERS 
BY 
R. LL. B. RATHBONE. 


SECOND IMPRESSION, 


CONSTABLE & COMPANY LTD. 
10 ORANGE STREET 
LONDON. 1911. 


Gemological Institute of America 
Library 
5345 Armada Drive 
Carlsbad, CA 92008 
(760) 603-4000 





THE RIGHT OF TRANSLATION 


TS RESERVED 





PREFACE 


PeopLE with whom I have talked about this 
little book during its inception and _ progress, 
when I have tried to explain its scope and 
objects, have sometimes said—‘‘ Oh yes, I see. 
You mean it for amateurs.” 

My answer to this is both yes and no. For, 
while not unmindful of the just claims of serious 
amateurs, to whom I certainly hope it may be 
useful, and in spite of the fact that I have tried 
to write the technical chapters in such a way 
that they may be intelligible even to those who 
are entirely without any actual knowledge o1 
the subject, it is really the young beginner in the 
trade workshop with whom I am most anxious 
to get into touch. 

Different people mean to describe such entirely 
different qualities when they talk about amateurs. 


So much depends on the tone of the voice, and 
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on the mental habit of the speaker, whether he 
uses words loosely, or with some reference to 
their original derivation. When the trade worker 
uses the word “amateur” he generally means a 
trifler ; other people often use it to describe those 
who are not entirely dependent for their living 
on the art or craft in question; while a few 
unreasonable individuals here and there may 
perhaps still try to preserve its older and more 
literal meaning; but they would as a rule be 
better understood if they said “ enthusiast.” 

A shade of meaning slightly different from any 
of these, and yet one which the word is often 
intended to convey, is perhaps best expressed as 
describing a worker who ts deficient in experience 
and technical skill in his craft as a whole, though 
proficient enough in one or more of its processes. 
I doubt whether in this sense it is ever applied 
to trade workers, most probably not ; but I think 
it very well might be. 

However, in case that should lead any reader 
to expect that he will find the whole craft of 
jewellery exhaustively treated in the following 
pages, let me draw his attention to my sub- 


title, from which he will see that I am only 
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treating of just a few elementary methods and 
processes. 

On the other hand, I can readily believe that 
many readers may find, what will appear to them 
to be quite unnecessary explanations of ele- 
mentary facts which “ every school boy” knows, 
and in relation to these I can only say, that some 
of these elementary facts are apt to be very soon 
forgotten, and that the pages which deal with 
them are easily skipped by those who feel that 
their intelligence is thereby insulted. 

Some considerable portions of the book, and 
many of its illustrations, have already appeared 
in the pages of the drt “fourna/, and for permis- 
sion to republish these I am indebted to Messrs. 
Virtue & Co. 

I have, however, added a great many new 
chapters, which are now published for the first 
time, and they contain a number of new illus- 
trations. 

It would be a matter of some difficulty and 
complication to particularise in every case the 
sources from which the objects illustrated have 
been borrowed, owing to the fact that a single 


illustration perhaps includes many small things 
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| which were kindly lent for the purpose by, in 
some instances, as many as five or six different 
owners. 

} I wish, therefore, to acknowledge my 1n- 
| debtedness in this connection to the Board of 
Education, to the Keeper of the Metal Work 
| Collection at the Victoria and Albert Museum, 
to the Keepers of the Gold Ornament Room and 
of the Mediewval Room at the British Museum, 
to Mr. H. B. Bompas, Miss E. A. Bostock, 
Messrs. Calipe, Dettmer & Co., The Chelsea 
Furniture Co., Mrs. J. R. Davies, Messrs. E. 
Gray & Son, Mrs. T. T. Greg, Messrs. G. 
Jennens & Co., Mr. C. Krall, Miss k. Lamport, 
Miss V. Ramsay, Mr. G. Salting, Mrs. J. weed 
and to my wife. 


Be Es. Bs OBS 


CHELSEA, 


Oct. IgOQ. 
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CHAPTER I. 


INTRODUCTORY.—THE EDUCATIONAL POINT 
OF VIEW. 


Tue thought has probably occurred to many 
of those who have taken up the teaching of a 
handicraft professionally, that it is a strange thing 
how very little there is in the way of a tradi- 
tional or generally recognized system of education 
available for the use and guidance either of 
students or of teachers, 

It seems to have been left to chance and the 
judgment of the teacher to decide what should 
come first, what next, and how the beginner 
should be led on, from stage to stage, through 
the many processes which go to compose the 
mental and manual equipment of a capable 
worker in any one craft. 

Yet it will hardly be denied that it is of the 
utmost importance to the welfare, commercial 
as well as artistic, of all countries, that the 
crafts should be taught in a thoroughly intelli- 
gent and efficient way, calculated to develop not 
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only the manual dexterity but also the inventive 
powers of the learners. 

In connection with crafts which have fallen 
into disuse, so that no living tradition has been 
kept up, the absence of any such system is not 
at all strange; nor is it surprising in_ those 
other cases where anything of the kind which 
may have survived has only done so by reason of 
the enthusiasm, or even the conservatism, of just 
a few isolated workers. But that is not the case 
with jewellery as a whole, although it is true 
that, in this country at all events, certain 
branches of this craft lie quite outside the 
experience of all but a very few workers. 

Still, jewellery is practised everywhere. It 
was eintied on with amazing skill even in such 
remote times as during the early Keyptian dynas- 
ties, and it has never been in any danger of 
becoming a lost art. On the contrary, its educa- 
tional value was so fully realised in medizval 
Italy, that the goldsmith’s workshop was in those 
days regarded as the best primary school for a 
student of the fine arts. Nor can it be said that 
as a craft it lacks suggestions for suitable exer- 
cises. By no means. I very much doubt if 
there is any other craft w hatever, which offers 
such obvious and ample op portunities for the 
learner to acquire much of the experience neces- 
sary, merely by following, under suitable guid- 
ance, the dictates of common sense; and to 
acquire his experience, moreover, in such a way 
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that, while ostensibly learning its practical side, 
his attention 1s necessarily called at the same 
time, to the scientific and artistic aspects of what 
he is doing. 

No, the more probable explanation or the 
Abeence of any recognised educational system 1s 
that until recently the crafts have not been t taught 
outside of the workshops in which they are 
regularly practised, and in these an elaborate 
Saieagoudl system is not so very necessary. 

Undoubtedly the w orkshop is the ideal place 
in which. to learn a craft, and in a thriving 
workshop there will always He plenty of lenmen 
tary work to be done, on which the apprentice 
can practise. 

Under the guidance ot a wise and skilful 
master, the ordinary round of work will provide 
all the experience a student needs, to teach him 
those things which he cannot learn alone—so 
long, that is, as his employer himself is really 
a master craftsman, and not merely a master of 
craftsmen. | 

But even here, when such a happy state of 
things occasionally survives, the exigencies of 
aS ReSs will prob yably result at times in unsuit- 
able work being given to the neophyte, more 
perhaps, because hig master cannot at the moment 
spare the time to think out and arrange for what 
ought to come next, than from any deliberate 
desire to combine ke education of his pupil 
with immediate profit to himself. 
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The growth of commercialism, moreover, has 
robbed us of much of our due inheritance in 
these matters, and in many crafts it has certainly 
undermined, if it has not absolutely swept away, 
the whole ches of apprenticeship. However, 
it has given us fresh opportunities in exchange, 
and has imposed new conditions. If it has made 
it difficult for a youth to obtain a thorough all- 
round training in a manufacturer’s workshop, it 
has at least done something towards removing 
the barriers which formerly preserved the mys- 
teries of each craft as impenetrable secrets, only 
to be revealed to those who were bound by tn- 
dentures to serve through a long term of years 
at merely nominal Wages. 

The art student of to-day who turns _ his 
attention to jewellery, enamelling or silver- 
smithing, will not easily realise how all but 
impossible it was for his predecessor of a 
generation ago to obtain anything like a fair 
insight into even the rudiments of these crafts, 
but, as I have just said, the passing of the system 
of apprenticeshi LD, Rowers greatly it 1s to be 
regretted, has, at least, made it a good deal 
easier for outsiders to learn the practice of 
the crafts. 

I do not propose here to discuss the relative 
merits of the old system of By Ea and 
of that new one which is ¢raduall taking its 
place ; where the employer is Set no obliga- 


tion to teach any more than it suits his interests 
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to teach ; where the learner is free to leave one 
empl oyer for another, as frequently as he may be 
tempted to do so; and where the serious student 
must rely on fecha) schools, and on books, for 
education in all branches of his craft, except 
those which are accessible from that narrow 
path, along which commercialism would like 
to compel him to walk—in blinkers—all the 
days of his life. 

Accepting facts as they are, we must 
recognise (1) that it is only by chance here and 
there that a good all-round training may still 
occasionally be obtainable in a manufacturer's 
workshop; (11) that technical schools exist 
or are growing up in order te bring such 
training in the crafts easily within the reach, 
not only of those who are already engaged 
in these crafts, but also of any who may 
desire to learn; and that they offer us the 
best chance we have of rescuing from oblivion 
those traditional methods and _ processes, for 
which modern commercial conditions find no 
place ; (iii) that the supply of new facilities 
for learning, has created a new demand _ for 
instruction in handicrafts, on the part of 
highly-educated students of the arts, who, a 
generation ago, would either have confined their 
attention to painting, sculpture, or architecture, 
or else would have adopted some entirely 
different career, perhaps practising their favourite 
craft in a limited way, just as a hobby; (iv) that 
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the all-round training which technical schools 
provide, having been unhappily divorced from 
the reality and variety of the everyday work 
of a manufacturer’s shop, there is much need 
of a more thoroughly elaborated and system- 
atised curriculum. 





CHAPTER Tl: 
SCOPE OF EXERCISES AND METHODS OF STUDY. 


IN attempting to formulate a system of train- 
ing, I shall devote the greater part of my space 
to nthe explanation of the evolution and nature 
of a series of first exercises, based on the 
principle that design and workmanship must act 
and react on each other. In my opinion these 
exercises will give the beginner a useful ana 
interesting introduction to a few of the simpler 
artistic aspects of jewellery, and at the same 
time they will afford him am; ple opportunity of 
mastering some of the most Eee rudiments 
of its technique. But I shall only deal with 
certain methods of acquiring a few of the most 
elementary processes in this technique, for which 
some amount of personal instruction is very 
desirable, and nowadays is happily accessible 
almost everywhere. For instruction and guid- 
ance in the more advanced processes, no student 
can afford to be without Mr. Henry Wilson’s 
most inspiring and helpful book, “Silver Work 
and Jewellery.” 

Such a curriculum as seems to me to he 
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wanted, should be based on a study of the 
material to be used from two points of view 
—the scientific and the artistic—and I name 
them in that order because the artistic treat- 
ment of any material presupposes an intelligent 
appreciation of its distinctive qualities. ‘That 
is to say, it is necessary that we should have 
some familiarity with the elementary scientific 
facts concerning our material, before it is 
possible fully to appreciate its artistic capa- 
bilities ; on the side of technique also the same 
dual point of view is no less important. 

In order to obtain good results science and 
art must act and re-act on each other. The 
observation of some scientific axiom relating to 
his material reveals to the artist a suggestion of 
design, and in pursuing this idea processes of 
manipulation are developed and invented, which 
will lead in all probability to the acquisition 
or understanding of other axioms. ‘These, again, 
are sure to be full of artistic possibilities, always 
ready to remind us of the great truth that the 
inherent qualities of materials constitute one of 
the most precious possessions of the artist, for 
them will be found to dwell sources of ane 
which can never be exhausted. 

It is probably at the moment when an inter- 
esting process in craft-work is first acquired that 
the eral seed 1s sown from which in due 
season ideas of design will grow, and it is 
therefore most important for the student of 
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jewellery to begin by acquiring a knowledge 
of the principal attributes of the precious 
metals, and the way in which they have been 
turned to account at different times. By such 
study the mind will be prepared to receive and 
to fertilise those seeds of ideas which are caught 
by an alert perception subconsciously, w hile 
the student is busily occupied in mastering 
the various handicraft processes. And so it 1s 
necessary to study any examples of good work 
that are accessible, and from that point of view 
certain kinds of jewellery are very much richer 
in suggestion than others. Ais as it will be 
convenient to refer to examples which illustrate 
the various characteristic treatments when these 
are described, it would seem well first of all 
to mention briefly those other types of work 
which, however interesting they may be in 
some ways, are not likely to be especially help- 
ful to beginners when on the look-out for 
suggestions such as I have just indicated. 

In this way, by means of a process of elimina- 
tion rather than by attempting an exhaustive 
description, I think it will be easier to indicate 
the ryPe of work which I wish to recommend 
to the particular notice of the student, and I 
shall also have an opportunity of giving my 
reasons for not dealing at greater length with 
other types, among shiek must be classed many 
of the most celebrated productions of the great 
jewellers of various times, 
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To proceed then with the process of elimina- 
tion, let us first dispose of that which is easiest 
described, and so clear the ground by excluding 
from any detailed consideration the jewellery of 
ordinary commerce, the sight of which is only 
too familiar to us in countless thousands of shop 
windows. We are tempted to wish that a great 
deal of it could be swept away into the limbo of 
forgotten things as easily as we are now dis- 
missing it from these pages, but it would not 
be just to suggest that it all deserves such 
uncompromising treatment, or to say that it 1s 
by any means all hopelessly bad and inartistic. 

Still there is no denying that the great 
majority is quite trivial and uninteresting in 
design, that it is hard, mechanical and_ lifeless 
in execution, and that it generally aims either at 
mere flashiness and ostentation, or else at aping 
the latest extravagances of L’Art Nouveau, 
unless it is content to be frankly ugly, or at 
all events to make no perceptible effort at being 
beautiful. 

Not that the workmanship is wanting in skill. 
On the contrary it is often most amazingly 
clever, and almost alw ays reaches a high cardard 
of efficiency. oe it fails to eiVe US the pleasure 
it ought to di , because its Ways are not those 
which bring out and accentuate the isatia and 
individual beauties characteristic of the precious 
metals, and because its methods of using precious 
stones are generally vulgar and aggressive. As 
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a rule there is nothing to suggest that it is the 
work of human fingers rather fap that of some 
diabolically clever aching. - and as a matter of 
fact a great deal of it is almost entirely machine 
made. But in spite of that there is an 
abundance of very accomplished workmanship 
available in trade workshops, if only it were 
given a chance; if only the great buying public 
could be got fe see that a profusion of showy 
stones does not make a rubbishy and unimagin- 
ative design into a thing of beauty ; that clever 
workmansh lip is utterly Tost and wasted when it 
is made to imitate the work of a machine; and 
that the precious metals /gok precious eehee they 
are used daintily, rather than when the chief 
object appears to be to suggest that a consider- 
able weight of bullion has been used. 

These strictures, however, must be most freely 
qualified by the aaenaectisn that nowadays there 
are notable exceptions. Admirable efforts at 
better things have been and are being made, and 
quite beanttel pieces of jewellery may be Found 
which have been produced ‘under ordinary 
commercial conditions. But the stubborn facts 
remain, that ordinary commercial conditions 
are not favourable to the growth of artistic 
work, and that most of the o1 rdinary commercial 
jewellery we see is a deplorable evidence of the 
essential ugliness and vulgarity of our times. 





e we : | 

By permission of Gold Pendant, enamelled and 

George Salting, Esq. set with precious stones. 
Italian. 16th century. 
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PICTORIAL AND SCULPTURESQUE JEWELLERY. 


Ler us now consider for a little an entirely 
different type of jewellery—that which is 
treated in a pictorial or a sculpturesque way— 
a type of work which consequently can only 
be well done by a craftsman who is not only 
a good jeweller, but a fairly accomplished 
modeller or painter also. Figs. 1 to 6 are 
fine examples of this type of work, and 
obviously it is not from such advanced crafts- 
manship. as they contain that the most helpful 
suggestions of methods and treatments suitable 
for beginners are to be derived. 

The gold pendant shown in Fig. 1 is a 
rich, sumptuous piece of design, very perfectly 
eecturer but if the original® be compared 
with the photograph, I think it will be felt 
that the enamelling of the figures does not 
really add to their value. It is interesting to 
note that the artist has used the enamel with 





* This pendant may be seen at the Victoria and Albert Museum, 
being one among the many artistic treasures lent to the nation by 
Mr. Salting. The pe ndant is in reality considerably smaller than it 
appears in the Mlustration. 
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a considerable degree of reticence, allowing the 
gold to show through in many places ; but, 
even so, the design gains by being seen in 
black and white, and the colours of the precious 





PIG: 2. 
Victoria silver Badge, parcel-gilt, with enamelled back 
and Albert eround, and a border set with pink coral and 
Museu. green malachite. German. 1528. 


stones would have appeared richer, had there 
been less competition with them on the part of 
the surrounding enamels. 


} 
In Fig. 2 the enamel is used with admirable 
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a | 


effect, solely for the background, which seems 
to represent the forest in which St. George has 
encountered the dragon, and it adds much 
beauty and mystery to the design. The frame 
also is full of beauty 
and invention. It has 
a row of little pieces 
of-pink coral which, 
with the three project- 
ing bosses of malachite, 
completes a pleasant 
arrangement of colour. 
The settings which 
carry the malachite 
are cunningly devised 
so as to keep in its 
place the cord by 
which the badge was 
suspended from ihe 
neck of the wear 

this cord having evi- 
dently been passed 





through the _ space Z 

ben cath these set- — 

tings, in a groove Ree 

whi an surr Pease the Gold Pendant, enamelled and set 
a | with precious stones. French. 
Irame. r7th century (British Museum.) 


The lower part of 
Pio. 218 a dainty and beautiful design, charm- 


bH* 
ingly executed, but the upper portion seems 


o 


to have been added by another and less accom- 
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plished hand, and it is out of keeping with 
the rest. 

It is astonishing how often the work of 
jewellers of the late Renaissance makes but little 
appeal to the craftsman, and fails to be satis- 
factory asa whole. We are apt to feel that the 
designer’ s interest was too much centred in the 
fioure, and that he was impatient and bored 
when he came to work at the details of enrich- 
ment and construction. 

The frame of scrolls or foliage which surrounds 
or supports the figures is so often commonplace 
and uninteresting. Instead of being essentially 
derived from the special qualities eh belong 
to the precious metals, it is much more frequently 
a mere imitation of carved woodwork, or of 
architectural stonework, or an uninspired direct 
rendering of natural forms—so put together that 
the itele thing either lacks cohesion Taare unity, 
or else looks as if it had been cast in one piece, 
instead of having been built up in true jeweller’s 
fashion out of many parts, each one separately 
constructed out of sheet or wire, or tiny grains 
of metal. Very probably this may have been 
due, in part at least, to the designs having been 
prepared by men who were not themselves 
familiar with the details and suggestiveness ot 
the jewellers’ craft, although they may have been 
painters or uinion of ability and originality. 

Figs. 4, 5 and 6, thou: oh charming in some 
respects, suggest that their sa esigns may have had 





6. 


Fic. 


Fic. 4. 


Fic. 


| . 
enamelled and set with 


Pendant, 


Gold 


and set with 


16th century. 


enamelled 


Spanish. 


Gold 


and set with 


1? i 
Spanish, 


CNAMELIEC 


Gold Pendant. 


crystals 


Pendant, 


17th cent. 


Spanish, 


crystals and pearls, 


emeralds, 


17th cent. 


and peal is, 


- 


Victoria and Albert Museum. 
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that kind of origin. But the settings of the 
stones, especially 1 in Fig. 4, are quite interesting. 

Even if the student is already well qualified 
to deal with figure subjects in design he will do 
well to postpone their introduction into jewellery 
until he has arrived at an adequate understanding 
and appreciation of the exquisite materials in 

which it is his privilege to work. 

There is still another type of jewellery which 
must not be forgotten or overlooked, but which 
is not particularly helpful in suggesting suitable 
exercises and treatments for beginners—that type 
of work, I mean, which exists mainly in order 
to provide an nubETaTGe setting for a precious 
stone or enamel of some very exceptional and 
rare beauty—where the jeweller deliberately 
effaces himself and reduces the setting to a 
minimum. 

In such cases the design and workmanship, 
even if in themselves quite perfect and full of 
subtlety and daintiness, do not lend themselves 
to illustration for the present purpose. Jewellery 
of this type must be handled, or one might rather 
say ‘‘ fingered,” and examined closely, before its 
own special charms can be appreciated at their 
full worth, for the sense of touch is capable of 
receiving a keen esthetic pleasure from the 
subtle modelling, delicate proportions, and 
perfect finish of things, which at the first glance 
may seem to be merely nice, simple pieces of 
good workmanship. However, this subtlety and 
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delicacy and this perfection of finish are attain- 
ments not likely to be achieved without a long 
previous training, through all the many processes 
from which the master craftsman will, perhaps, 
have selected only two or three for the pro- 
duction of such an object as I have been trying 
to indicate. In order to select the right pro- 
cesses all must be intimately noun Our 
immediate quest must be for those which offer 
the most valuable training as first steps for 
beginners, and we have not yet arrived at a 
definition of the kind of jewellery which will be 
likely to lead us to the discovery of what these 
are and of what can be done with them. 
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CHAPTER TV; 
CRAFTSMANSHIP THE ESSENTIAL THING. 


HAVING now rejected several types as unsuit- 
able for our purpose, it is time to consider what 
remains. 

There is still that kind of jewellery in which 
craftsmanship, in the fullest sense of the word, 
is everything ; for if it is liberally interpreted 
the word must imply and include ‘design, from 
which, indeed, true craftsmanship cannot be 
entirely separated. Let us, therefore, look for 
examples of jewellery whose beauty lies in the 
skilful and saa use of forms, which, 
whether they be simple or elaborate, have arisen 
directly out of an intelligent and characteristic 
handling of the precious metals, and are all 
united and held together by workmanship that 
eben a well- Reneidered) well-constructed, 
and well-balanced design. There may also be 
precious or semi-precious stones or enamel, or 
there may be fanciful enrichments in repousse, 
casting, piercing, engraving, carving, damascen- 
ing, or niello, or even, perhaps, in some Cases, 
all of these together ; but, where craftsmanship 
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is supreme, the object may be lovely and inte- 
resting without any one of these additions. 
Such jewellery it is within the power of any 





FIG. 7. 
British Gold Ornaments, Greek and Roman. 
Museum. 2nd century B.c. to 2nd century A.D. 


ordinary person to make, if only he cares enough 
about it, and there is no real need for it to be 
costly. This type was produced in great perfec- 
tion by the ancient Grecian, Roman, Byzantine, 








22 SIMPLE JEWELLERY 


Anglo-Saxon and Celtic goldsmiths, and there 
are many beautiful examples both in the British 
and the Victoria and Albert Museums, of 
some of which I am able to give illustrations 
through the courtesy of their custodians. Man 
of these objects formed part of the splendid 
collections made by Sir A. W. Franks and Signor 
Castellani, and to the memory of these enthusiasts 
we owe a large debt of eratitude. 

Most of che small pendants in Fig. 7 contain 
a little simple repousse work, but aeherat ise they 
are entirely built up out of golden wires and 
grains and pieces of plate, twisted and beaded 
and coiled and clustered and soldered together, 
with the happiest results and a sense of perfect 
completeness. 

The large gold brooch in Fig. 8 owes some of 
its beauty to its filling of enamel, and to the 
subtle way in which the various parts of the 
design are made to give relief and contrast to 
each other. The proportions are of the very 
simplest, and all the main outlines are circular, 
but the alternation of the smooth surtaces an 
rich and varied but quiet colour, with the some- 
what intricate ornaments of encrusted filigree 
work, set with pearls, provides a full measure of 
interest. The cruciform design of the centre 
art is pleasantly echoed by the disposition of 
the enamelled discs in the outer band. ‘The two 
earrings above and below it respectively, no 
doubt derived much richness from the row of 


oor 


——— 
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Gold Earring. Byzantine. 7th century. 
Pair of Gold Knobs, with granulated ornament, Date and origin unknown, 
Gold Brooch, with Cloisonné enamels. Probably roth or rith century. 
Two ends of Gold Necklace. Sardinian, 
Gold Earring. Byzantine, 
British Museum. 
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coloured beads and pearls which surrounded 
their outer curves; but, apart from what little 
now remains of these accessories, the lower 
earring especially is. a most lovely object, com- 
posed as it is entirely of very simple forms, 
produced by quite elementary processes, ‘he 
brilliant effect of light and shade in this earring 
is one of its most attractive features, and the 
contrast of the reflecting surfaces of its bosses 
with the deep specks of dark shadow behind 
the network border, produces a most happy 
effect. This is helped by the firm and 
decided lines of the main framework, whose 
severity is so admirably relieved by the daintily 
fine twists which compose it, and the cresting 
of grain clusters along its top. Other similar 
clusters enrich the muddle part, but some of 
them seem to have got broken away. No one 
seems to know how the two triangular golden 
knobs in the same illustration were used——perhaps 
they may have hung at the ends of a girdle— 
but they also ilgserate my present point, ‘though 
perhaps the photograph scarcely succeeds in 
making their bulbous form clear. 

There is something peculiarly satisfactory 
about what remains of the small Anatolian clasp 
illustrated in rg g. Anyone who examines it 
at all closely, Il probably agree that here is a 
piece of PEN craftsmanship, conceived 
and carried out vy the same man. It looks at 
first sight as if it represented an intricate design 
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of grapes, or some other cluster-fruiting plant, 
. . *. S 

and yet, when it is analysed, it proves to be only 

a filling of spaces with coils of filigree work, 

and a subsequent laying on, here and there, of 
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FIG. 9. 
Victoria and Silver-cilt Cl: asp, set with turquoise, 
Albert Museum, An atoliz in. 19th century. 


clusters of round grains in two sizes and arrange- 
ments, with small, plain, flat dises amongst theme 
put just where they seemed to be w anted, in the 
freest way, but with excellent judgment. How 
entirely right is the absolute simplicity of the 
forms which so rigidly enclose and confine these 
fanciful pieces of decoration | 
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CEA PTR: "Ws. 
MORE EXAMPLES OF CRAFTSMEN’S DESIGNS. 


Tue handsome Turkish clasp (Fig. 10) is also 
satisfactory in quite a different way, though it 1s 
equally characteristic as a specimen of an effective 
design, arising directly out of craftsmanship, 
through intimate understanding of the material ; 
but ene similar elementary parts are aseociaten 
symmetrically, in order to compose a very definite 
geometric design. 

Quite similar again are the silver bosses of the 
rosary (Fig. 11) ‘and the tiny, but very pretty 
beads, need to separate its larger ones, which 
latter, by the way, are beautifully constructed of 
ebony and ivory in alternate segments. The 
cross 1s an admirable piece of filigree work, 
treated with reserve and distinction, pleasant in 
design, and well knit together, and free from any 
tendency to the sprawliness which is so often the 


besetting sin of the filigree worker. It is an 
Seti rendering of a traditional idea, on 


sound lines of design and workmanship, by a 
contemporary crattsman. 
The lesser clasp in Fig. 12 1s another cha- 
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racteristic bit of filigree work, enriched, in this 


case, by twisted wire, and a surrounding border 





Fic. 10. 
Victoria and Silver Clasp. urkish 
Albert Museum. 18th century. 


of very simple repousse work, engraved and 
pierced. The larger one just above it also 
displays the richness of twisted wire, especially 


when fine twists are used to emphasize the bolder 
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By permissio ni ot 


Mrs. R. Rathbone. 


Rosary of ebony and ivory beads, with bosses and 
cross of silver, Austrian Tyrol. zoth cent. 
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ones, but the filling of the large heart-shaped 
spaces is not successful. ‘That kind of filling 
must either be closer and more compact, so that 
the forms used are not individually noticeable, or 
else these must be beautiful in themselves and in 
the combinations they make when repeated. In 
this case they are coarse, and too large for the 
spaces they are intended to decorate, so that there 
is not enough room to repeat them in numbers 
sufficient to obtain a rhythmic pattern, and where 
they do not hll the spaces, the methods adopted 
to avoid gaps are clumsy, and show a want of 
invention and resourcefulness. 

In Fig. 13 there are various patterns of silver 
buttons from four or five different countries, 
most of which have features in common, and 
each one of which is a thoroughly sharkotenientc 
and charming little example of craftsmanship i in 
simple jewellery. In three instances a pair of 
buttons of the same pattern will be seen illus- 
trated in two different positions, one above the 
other, in order that their form and construction 
may be understood. A comparison of those 
which are composed of repeated twists and coils, 
will show how greatly the effect is improved in 
these, when a few straight lines are introduced 
at regular intervals, so as to counteract the 
monotonous effect of the otherwise too insistent 
curves. 

These last seven illustrations exemplify a con- 
siderable variety of treatments, in all of which 
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slasps. 


Silver 


By permission ot 


H. B. Bompas, Esq, 


Norwegian, 
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craftsmanship is the essential thing, and they 
may serve to indicate the type of jewellery to 





Silver Buttons from Norway, Spain and other countries, 


which, in my opinion, the student should devote 
his closest attention, especially during the early 


part of his training. Many other illustrations of 
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work that comes under the same heading will be 
found on later pages, but they are reserved for 
special reference in connection with details of 
construction or design where these happen to 
occur. 


CHAPTER VI. 


PEASANT JEWELLERY—ITS CHARMS AND 
ITS FAILINGS. 


WHEN searching for a title or phrase whereby 

to label jewellery of this type, so important to 
students of the craft, it was natural to think « 
‘* peasant jew ellery ” as a convenient expression. 
2 or peasant | jew ellery i is nearly alway s distinguished 
by just those very characteristics enumerated on 
page 20, and several of the objects in those 
illustrations to whose salient features I have just 
been drawing attention, @.9., figs. 12 and 12, 
would be rightly so described. 

But a little thought shows that this title 
would be quite too limited for the present 
purpose, since it would exclude not only historic 
examples which, in their day, have doubtless 
been among the most cherished possessions of 
kings and queens, of popes and archbishops, but 
those other numerous ornaments, which, although 
they may be of somewhat less importance, were 
vet, in all probability, never intended for the 
decoration of peasants. 

At the same time it is quite worth while to 


b 
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consider why peasant jewellery is generally SO 
pleasant and interesting to look at and to handle 
—not always of course-—but much more often 
than not ; and to consider, moreover, why it is 
frequently so much more satisfactory than the 
ambitious pieces designed for the adornment of 
great ladies. ‘The reason seems to be that the crafts- 
man whose vocation has required him to design 
and make jewellery for the use of peasants, in 
restricting himself so as to keep within reason- 
abie homnden in the matter of expense, has had to 
find beauty, and interest, and richness of effect, 
rather in making the very most of the simpler 
and less costly af his materials, than in a lavish 
display of rare and valuable stones, and of much 
gold and enamels. 

- The tradition has been handed down to him 
by his teachers and forerunners, that certain 
pleasant ornamental effects are easily produced 
by quite elementary processes, familiar to every 


jeweller—effects to which the precious metals 


naturally lend themselves ; and that when these 
are suitably used, and contrasted one against 
another, they will make pretty ornaments, even 
without the added charm of precious stones 
or enamels, or even of representations of natural 
forms. 

Some of the traditional methods of using 
these elementary processes have been seen to 


cive effects of great richness and _ interest. 


A, 


But peasant jewellery, though so often delightful 
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and charming, is also frequently very disappoint- 
ing. ‘The peasant jeweller has followed a well- 
established traditional method, both of design 
and workmanship—the collective experience of 
generations of craftsmen behind him. Now 
that is a fine thing to use as a ladder, but it is 
dangerous to allow it to assume the likeness 
of a carriage, in which to jog along over an easy 
well-worn road, with the minimum of personal 
effort. He has been too apt to use methods just as 
they were handed down to him, without re ealising 
at all how they were evolv aie without seeing 
how to carry them further, and thereby to rales 
his material surrender some of its secrets to him 
also ; without, in fact, attempting to enrich and 
enlarge the tradition by his own experience, 
betare passing it on to the next generation, but 
merely leaving it behind him rather the worse 
for wear. He has just selected a few ornamental 
treatments, used them blindly, and worn them 
threadbare. 

Such work as bears this kind of evidence on 
its face, often gives us an unpleasant sense, not 
only of monotony, but also of waste—waste of 
energy, of time, of patience, of precious material 
—I1 repeating endlessly the same few little 
tricks, trying to make an over- lavish use of two 
or theres pretty details of w orkmanship, supply 
the place of variety and contrast and invention. 
But these defects are by no means peculiar to 
peasant jewellery. The same kind of thing is 
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quite equally apparent in much very ambitious 
work 

There is a form of necklace which was 
evidently a favourite with the ancient Greek and 
Etruscan goldsmiths, and many people consider 
it very beautiful. The distinguishing feature 
is a whole long row, or even sometimes two or 
more rows, of small vase shaped drops, each one 
laboriously made exactly like its neighbours. 
The forms may be individually charming, but 
when used by the score or even by the hundred 
the whole thing 1 inevitably suggests that 1t was 
designed by someone who had no proper respect 
for the shortness of human life, and no appre- 
ciation of the deadening and deteriorating effect 
of endless repetition. 

A lavish expenditure of human labour on a 
work of art, where the effect of the individual 
contributions of numbers of craftsmen is lost in 
the immensity of the whole, is right and proper 
where the whole really is immense, in size, in 
grandeur of conception, in importance in the 
widest sense of the word ; as, for example, in a 
great cathedral. 

A small piece of dainty craftsmanship, how- 
ever, should surely be rich in effect, without 
exciting thoughts of compassion for the monoto- 
nous toil involved in making it what it 1s. 

Inexhaustible panes Yes, certainly, as 
much as you will, so long as the conception 1s 
genuinely worth te but the feeling aroused i 
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the mind of one who examines the object, should 
be envious delight at the pleasure expressed in 
masterly craftsmanship, rather than pity for 
the poor human machine, condemned to endless 
repetition of a trivial idea. 


thy, 


: 
: 
; 
Vi 
; 
L 
4 
i j 
: 
’ 
: 
| 
il 
#- 
i 
| } 
| i 
tu : 
¥ i 
f yey 
: U 
s 
{ Hi 
a 








CHAPTER VII. 
VARIOUS METHODS OF DESIGNING JEWELLERY. 


HAVING now passed in review several different, 
typical varieties of jewellery, in order to select 
that kind which seems to offer the greatest help 
to students who are beginning the practice of 
this craft, it becomes necessary to devote our 
careful attention to the question of designing. 

It is a common complaint among beginners, 
and also occasionally among those who are no 
longer beginners, that they cannot think of good 
designs. “W hen a jeweller finds himself in “phat 
case, there are various well-recognised ways out 
of the difficulty. If certain definite precious 
stones are to be used, he may get an idea from 
them, either from the: mythology associated with 
them, or even from merely grouping them to- 
gether into an arrangement. Possibly the name 
of the person who is to wear the object, yr some 


circumstance connected with owner or donor, 


may come to the rescue. Otherwise he will 


probably either make a variation of something 
he has seen and liked, or else he will take a 
natural form and make a design out of that. 


5 








z 
FIG. 14 
Victoria and Gold Pendant, enamelled and set with 


Albert Museum, earls, Italian. 16th century. 
| 








40 SIMPLE JEWELLERY 


These are all good 
ways, especially 
the two first ; but 
making variations 
may easily degene- 
rate into mere 
copying,and direct 
referenceto nature 
often results simi- 
larly in efforts to 
copy or imitate 
natural forms, ra- 
ther thanin taking 
an inspiration for 
a decorative treat- 
ment from them. 

There is alsothe 
terribly - abused 
method of basing 
the design on 
some familiar ob- 
ject of human 
Invention. The 
horse-shoe and the 





FIG. 1s. eT ack a 
British Gold Earring, enamelled motor-Car, la wn 
Museum, and set with pearls, tennis racquets 
Adriatic. 7th cent. 


and golf - clubs, 
the implements of diabolo, and, for aught | 
know to the contrary, even the aeroplane, have 
all been thus commandeered by the designer of 
jewellery, with results of more or less uniform 
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monstrosity. But, after all, perhaps it is mainly 
a question of how it is done, whether with or 
without imagination, Figs. 14 and 15 belong 
to the last-named category, and represent free 
and imaginative renderings of ships, incorrect, 
from the mariner’s point of 
view almost to the verge of 
absurdity, but both of them 
fine decorative pieces of 
jewellery: They are de- 

signed with a sense of 
bre eezy exuberance, suggest- 
ing some pompous and 
magnificent Doge of 
Venice sailing forth, in 
the midst of gorgeous 
pageantry, to perform the 
ceremony of wedding the 
Adriatic. 

Fig. 1 1s also an example 
of a design an important 
part of which was clearly 
based on so familiar an ob- 
ject of human invention as rar 5 
a building, and in many Gold Pendant. Set with pearls 

at ” andrubies. Italian. 17th cent. 
other pieces, where this tate Nuke iy: 
derivation is less obvious 
and unmistakable, it is still easy to feel that the 
design owes much to architectural traditions, as, 
tor example, in the Byzantine earring at the foot 
of Fig. 8. 
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The upper part of the Italian pendant (Fig. 16) 
suggests that it probably occurred to the designer 
that here was an opportunity for turning the 
symbolism of his main idea to good account. 
The arrangement of the gems at once suggests 
the cross of St. George, who is represented on 
his horse in the act of slaying the dragon below, 
and the appropriate colours are expressed in the 
white pearls and the rubies which, though not 
indeed very red, yet help to nontint this in- 
terpretation. On the other hand, if the upper 
portion had been a separate ornament by itself, 
it might have been taken to illustrate an effective 
design, successfully resulting from a natural ar- 
rangement of these pearls and rubies, supposing 
that they had been entrusted to a craftsman, in 
order that he might use them to make a brooch 
or pendant, of any design he pleased. 

Most of the Norw egian betrothal clasps 
(Fig. 88, p. 241) suggest so unmistakably, cir- 
cumstances connected with both owner and 
donor, that it is unnecessary to explain them in 
detail. 
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DESIGNS INSPIRED BY NATURAL FORMS. 


In the last chapter I alluded to the dangers 
of designing by direct reference to nature, but 


as an instance of a 
fine design mspired 
by natural forms, 
rather than copied 
from them, we 
might look far in- 
deed to find the 
equal of the lovely 
old French brooch 
shown in Fig. 17, 
with its subtle sug- 
gestion of waves 
swirling and break- 
ing against rocks, 
rendered by means 
of simplest leaf and 
flower forms, made 





Fic. 17. 
Victoria Gold Brooch, set with rubies 
and Albert and sapphires. French, 
Museum. 13th century. 


out of bits of wire, and protected from injury by 
the high, rock-like conical settings which give the 
whole design such a strong individual character. 
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Another very charming design, based in a 
general way on natural forms, was illustrated In 
the Anatolian clasp (Fig. 
9) described On pp. 24, 25, 
and the free conventional] 
treatment of the birds and 
bunches of grapes in Pig. 
15 1s entirely successful. 
In the Anglo-Saxon pen- 
dant and Teutonic brooch 
(Figs. 18, 19) the birds’ 
heads and the fish, al- 





SoS though very much con- 

Gold Pendant, set with garnets ventionalised, aS Ww as 
and coloured ios Amslo” necessary for expression 
British Museum. athe sae ‘difficult mein 
of thick glass inlay, are 

yet full of vigorous character. The student 


should note, in passing, the beauty of the simple 
but interesting background of the first-named 
of these. 

Very different in 
treatment is the ex- ~~. SS 
tremely dainty and ele- QyyAeK 
gant little 17th cen- 
tury pendant, with its 


enamelled doves and FIG. 19. 
Gold Brooch, originally set with 


eagles (Fig. 20), SO class. Teatonic. British Museum. 
minute in scale, yet so 

true in drawing and modelling—altogether a 
very perfect and accomplished bit of work, 
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charmingly designed, while an extremely con- 
ventional treatment of bird form is used with 
fine decorative effect in the hligree pendant 
representing the imperial double-headed eagle 
(Fig. 21). However, these 
last examples (Figs. I4—21), al- 
though instructive to study, are 
not really suitable as models for 
the student on which to base his 
early exercises and experiments 
in technique, except, perhaps, 
Figs. 18, 19 and 21. But the 
exercises and experiments, 
while educating his mind and 
fingers in matters technical, 
should simultaneously provide 
him with a graduated training 
in design ; and so, !n searching 
for suitable stepping stones, by 
which to approach an under- ¢.,, bliduan actdoten 
standing of processes, it is essen- and set with pearls and 
tial that we should keep a Se eae ea 
sharp lookout for every hint Albert Museum. 

of design concealed the rein, 

and, wherev er possible, be ouided by these hints 
in the choice of the aizection to be selected for 
the next step. Even at the risk of tedious 
reiteration J must once again insist that, 
wherever mental and manual activities are 
closely associated, they are sure to act and re-act 
each on the other, and to supply fresh ideas 
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Fic. 21. 
Victoria and Gold Filigree Pendant. 
Albert Museum. Probably German. 18th cent. 
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alternately ; and these ideas will be the surest 
guides to progress along the dual path. 

For 3 reason, if for no other, the copying 
of old or modern examples, even when they are 
entirely S008 and desirable as models, is obviously 
to be anderen Probably we must all do a 
certain amount of copying, however sincerely 
we may try to restrain this very natural and 
human tendency, but it is a pity to copy 
deliberately or consciously if we have any 
inventive or originating faculty at all; and 
surely no one ever felt impelled to try and 
design of his own accord, without at least some 
faint consciousness of the possession of a spark 
of the divine creative gift. 

Methods and processes we must copy, for 
they are the common heritage of all craftsmen, 
ordained and fixed by natural laws, and it is not 
to be supposed that we can all of us discover 
fresh applications of these laws, nor, for the 
matter of that, can we expect to keep them for 
our own exclusive use, even if we should be so 
favoured. 

It is perfectly reasonable that any such new 
applications of old laws should be copied. 








CHAPTER IX, 
THE EASIEST WAY FOR BEGINNERS, 


Ir we are conscious of possessing an inborn 
power of design, then after the elementary 
methods and processes have been, at all events, 
partially mastered, we may perhaps decide to 
start with a mental picture of an effect we have 
determined to aim at, and if so, we must then 
proceed to consider how this can be attained 
with the materials at our disposal. But that 
implies a considerable amount of experience and 
knowledge, and our first business is to acquire 
this knowledge of processes. 

Instead of cudgelling the brain for ready-made 
designs, | am sure that for most beginners it 1s 
very much easier just to take the material in its 
various forms, and to make experiments with it— 


to construct a varie Cy of simple sh; APCs OF 2TOUpS 


g 
of shapes, and then to try by different arrange- 
ments of these, what designs we can arrive at, 

how we can realise in concrete form any wy 
picture we may have started with. One oreat 
advantage of this method is that it is not at all 


necessary for the craftsman to wait until he is 
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conscious of having a definite mental picture to 


translate into actuality, The manipulation ot 


the material is so suggestive, that designs will 
come of themselves if only he sets about handling 
it in the right way, and diligently cultivates the 
faculties of observation and selection. 

Whichever way we may set to work to arrive 
at designs, this much at least must be admitted, 
that no one can expect to design well until 
after he has practised what may be called the 
alphabet and grammar of his craft sufficiently to 
have some degree of familiarity with its essentials : 
—1.é., » know what are the distinguishing chee 
racteristics of his materials, what treatments these 
characteristics most naturally suggest, and which 
of these treatments are most useful in bringing 
to light those charms and _ beauties which lie 
hidden in an unworked lump of silver or gold. 

The alphabet of jewellery may be taken to 

mean the units or elements out of which simple 
designs may be constructed, while its grammar 
signifies the various methods by which the con- 
struction of designs out of these units is effected, 
how the units may be combined and associated, 
harmonised and contrasted. And for the purpose 
of acquiring technical skill I am quite sure tnat 
there can be no sounder way than by beginning 
with a series of graduated exercises in sutcn an 
alphabet and grammar. 

Now some crafts seem to have a very obvious 
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syntax, while in others such an idea might no 
doubt seem to be rather far-fetched. Consider 
for a moment needlework and embroidery, and 
think of the charming and beautiful samplers 
which little girls used to make in order to learn, 
and to have by them afterwards a record of all 
the various stitches and processes of their craft. 
And jewellery really lends itself even more readily 
than needlework to the “ sampler’ method of 
education. 

The variety of forms to be obtained from the 
simple practice of a few elementary working 
methods, directly proceeding from the distinctive 
qualities of the precious metals, will exceed the 
belief of anyone who has not made a determined 
attempt to exhaust them. 

Moreover, there is at least one immense 
advantage peculiar to this system of education 
when it is applied to jew ellery, in that when you 
have made your sup ply of units, and are ready to 
begin constructing designs with them, there you 
hae your alph abet ready to your hand to play 
with, just as a child plays with a handful ot 
letrers: moving them about and arranging them 
in digrerent ways, until at last they suddenly leap 
into their inevitable places—and there you have 
the basis of a design, as it were, rev ealed to you. 
Then, too, just as a child playing with letters 
will discover among the words that may be con- 
structed out of those letters, some words which 
in all probability he would not have found by a 
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purely mental effort; so may the jeweller, by 
arranging units and groups of units drawn from 
Ais alphabet, arrive at designs which might never 
have been suggested to his mind by merely 
thinking of those units in the abstract. 

Scientists and metaphysicians are fond of in- 
sisting on the patent fact that one cannot make 
something out of nothing, and so it is in designing 
iewellery or anything else. We must have our 
elementary forms and processes easily accessible, 
and it 1s a tremendous help if they are available 
for quick and easy reference in such a way that 
the effect may be tried first of one, then of 
another, so as to ascertain which of thee yield 
the pleasantest harmonies and contrasts when 
associated together. 

Nothing but repeated experiments will teach 
the designer what an extraordinary difference it 
maltese how one feature or member is related to 
another, how the insertion or removal of this or 
that apparently quite insignificant detail, whether 
of ornament or of plain surface, may suddenly 
transform a dull, monotonous design into one 
that delights the eye and mind with a sense of 
rhythmic inevitableness. 

In any kind of craft it is undoubtedly a very 
real advantage if it is possible to try these experi- 
ments 1n he, actual materials in which the design 
is being executed, though of course in very big 
work, like architecture, for example, such pro- 
cedure is generally out of the question, and the 
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experiments must be tried either in models or by 
means of drawing. 

In jewellery, however, the component parts 
are often so minute, and so much of the effect 
depends on the play of light on metal surfaces, 
that many of the variations possible in the 
arrangement of the parts may be too subtle to 
be at “all readily expressed in drawi ing, even from 
the completed ‘object, let alone from an imagina- 
tive mental picture of how it would look ‘with 
or without this or that tiny feature. And so the 
first step seems to be to analyse, to resolve the 
examples under examination into their various 
constituents. 

Let us think, then, of some of the traditional 
methods and favourite ornamental details belong- 
ing to jewellery of that type in which the 
evidence of craftsmanship is strongest, and let us 
see if we can discover how these methods and 
details may have been evolved. Let us also con- 
sider AGERE E the theory of their evolution at 
which we may arrive suggests that they are still 

capable of further develop ment, that there is 
more to be found where these came from. I 
think we shall find that there is. What, then, 
are the elements which the jeweller has at his 
disposal out of which to build up designs ? 


Un 
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CHAPTER, XX. 


FIRST STEPS TOWARDS DESIGNING BY 
ARRANGEMENT. 


In order to answer more clearly the question 
put at the end of the last chapter, let us first con- 
sider what are the distinguishing qualities of the 
jeweller’s chief materials—that is to say, of the 
ho metals. 

. They are easily melted. 

. They are quickly hammered out thin and 
ies and the resulting plate or sheet is readily 
embossed. 


They are easily drawn out into wire of 


various sections. 


They have other notable characteristics, of 


course, but these three are enough for the present 
purpose. 

From the scientific point of view the above 
order is no doubt incorrect, but in this instance 


it is convenient to take the characteristic of 


fusibility first. 
If we melt a fragment of gold or silver on a 
smooth piece of charcoal, what happens? The 


metal first shrinks and shrivels, then gradually 
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gathers itself together, and as it reaches the 
melting point it trembles and quivers until, 
finally, it rushes into a perfect globular form, 
elowing all over its brilliantly Soot Saticd 
BURG: In this way small grains or Baile: which 
are almost perfectly spherical, can be made quite 
rapidly after a little practice, and in the same 
way the end of a piece of wire can be made to run 
up into a ball without being allowed to drop off. 

No doubt this is all quite easily explained 
scientifically, but he must be hard indeed to move 
who is not fascinated by watching the wonderful 
beauty of that miraculous feanctonn atin 

Put one of these round grains on a smooth 
steel surface, and give it a few taps with a 
hammer, and it will have become a flat disc, 
thick or thin according to the amount of 
hammering ; and if the dvs is made fairly thin 
it is easily converted, with the help of a rounded 
punch, into a hollow dome or cup. 

Again, if the ball remains attached to the end 
of a piece of wire, it can soon be hammered and 
shaped into the form of a leaf, of which the 
wire represents the stalk ; and this same quality 
of malleability enables us to obtain sheets of any 
degree of thinness from a bar or ingot, produced 
by pouring the melted metal into a mould, If 
the mould is of such a form as to yield a fairly 
slender rod this can soon be drawn out into 
wire of almost any section, and as fine as a hair 
if necessary 
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Now these three qualities provide the jeweller 
with a perfectly inexhaustible fund of oppor- 
tunities when taken in conjunction with the fact 
that, by fee a very small proportion of silver 
with gold, | r of brass with silver, the resulting 
alloy, ealled. SiGe will melt at a slightly lower 
temperature than the unalloyed metal, and will 
join together any pieces we ‘wish to unite, to all 
intents and purposes invisibly. 

Now let us suppose that we have made a 
quantity of little spherical grains in, say, three 
different sizes, the largest as big as a mustard 
seed, the smallest as little as a poppy seed, and 
let us first take the largest only, and solder them 
together in groups (Fig. 22). Some of these 
extremely simple arrangements are of the utmost 
value to the jeweller, the pyramids of three, six 
and ten grains, and He cluster of seven, in sich 
six grains surround a central one, being perhaps 
the most useful of all. 

But, if we introduce contrast and proportion 
by using the two smaller sizes as well as the 
largest, we can obtain more interesting results, 
and in Fig. 23 some of the clusters in Fig. 22 
will not at once be recognised now that they are 
enriched by the addition of smaller grains, either 
singly or in groups, 

Thus in the second row each cluster has 
alongside of it the large grains which form the 
basis of the arrangement. The first two have 
a single large grain with, respectively, three 
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and four triple clusters of small grains grouped 
around. ‘The next two have two large grains 
each, and the other two have three each, to 
which there are added in each case two or more 
of the clusters of three small grains, whose 
addition so completely alters the appearance ot 
many of the arrangements taken from Fig. 22. 
In the third row in Fig. 23 the second, third 
and fourth examples are all of them siaWoratinns 
of the same original cluster of four large grains, 
and the last of these becomes quite an elaborate 
heure when eight of the small clusters are 
grouped around it. 

The last example in this plate is rather 
interesting, as showing a variation of the corre- 
sponding example in the previous illustration, 
where all the grains are of one size, whereas by 
replacing three of the triple clusters by three 
clusters of six grains each, small enough to 
occupy about the same space as the large ones 
which they replace, a valuable element of 
contrast is introduced and a more interesting 
design is obtained. 

Some of these forms are rather suggestive of 
the patterns of snow crystals as revealed by 
the microscope, and this is only one of many 
instances showing how nature teaches us that, 
when we want to make patterns, all that is 
necessary is to take a number of units of simple 
form, and group them together judiciously ; as, 
for example, in such things as the spider's web, 
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the honeycomb, pine- apples, fir cones, scaly fish 
and snakes, and many varieties of flowers and of 
seed vessels, almost every one of which is 
constructed on a regular geometric plan by the 
repetition of a number of straight lines, simple 
curves, or circles. 
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CHAPTER XI. 
EXAMPLES OF THE USES OF GRAINS. 


SOME examples occur, in Figs. 24 and 25, of 
ancient jewellery in which clusters of grains 
form an essential part of the design, as also in 
Figs. 7, 8, 9 and rt. 

The Pyramid form, built up out of grains, 
will be recognised in many of the objects illus- 
trated in those plates. ‘The small cylindrical 
object near the top of Fig. 24 has a triple row 
of them towards each end, forming zigzag 
borders, separated and relieved by bands of 
plain and beaded wire. Although the minute 
workmanship whereby this simple effect 1s 
produced does not tell in the illustration, an 
examination of the object itself will show that, 
in spite of its plainness, it is full of dainty 
charm. No doubt it was once one of the beads 
of a necklace. 

The earrings on either side of it owe much 
to the decorative value of the crestings of grain- 
clusters which surround the top edges of their 
lower drops, while similar, but larger and 
detached, pyramidal clusters play an important 





Fic. 24. 


Pair of Gold Earrings and various small Ornaments with granular 

decorations. Greek and Greco-Roman. 4th to 3rd century B.c. 

Pair of Gold Earrings with Cloisonné enamel, and clusters of 

oTalns. Byzantine. 6th to 9th century a.p. 

Three small Gold Pendants, with cranular ornaments. 

Byzantine, 6th to gth century A.D. 
British Museum, 
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part in the design of the big earrings just below 
them, and other arrangements of beads con- 
tribute in a greater or less degree to the struc- 
ture and ornamentation of most of the other 
objects illustrated in this plate. Several of the 
ancient rings also, as shown in Fig. 25, are 
excellent examples of what can be done in the 
way of fine decoration with the help of grains 
especially the three in the second row from the 
bottom. ‘The one in the middle of that row is 
a particularly happy example of a graceful and 
delicate bit of ornamentation, derived from a 
judicious disposition of small 
pyramids and clusters. 

Pendant clusters, again, give a great air of 
finish to most of the little ornaments in Fig. 7, 
but in several of these they have got badly bent 
out of place. Groups of three grains supply the 
decoration of the bosses on fhe gold knobs in 
Fig. 8, and small clusters of seven, alternating 
with larger ones of nine, are accountable for 
much of the richness of the Anatolian clasp 
(Fig. 9), while the pyramid form of cluster 
occurs once more most effectively in the angles 
of the filigree cross (Fig. 11). 

Many of the examples that have been referred 
to show that the use of grains of various sizes gives 
a valuable sense of contrast and proportion, but 
this is felt even more strongly where some of 
the grains are hammered flat. as illustrated in 
the pendant and cross (Fig.21), which shows 
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their usefulness to relieve the somewhat 
notonous intricacy of hligree work. 
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FIG. 26. 


British Ancient Gold Finger-rings, ornamented with 
Museum grain clusters and twisted wire. 
Egyptian, Greek, Roman and Anglo-Saxon, 


Flattened grains are also introduced eftectively 


a 


in the openwork button at the top of Fig. 


o 








64 SIMPLE JEWELLERY 


and they save it from a look of weakness which it 
might otherwise have had ; and to refer yet once 





Fic, 26 
By permission of the Silver-gilt openwork Buttons 
Chelsea Furniture Co. Spanish, 18th or rgth cent, 
again to the Anatolian clasp (Fig. 9), here also 
we find these same flattened grains uncbtru- 
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sively supplying quiet resting places of plain 
smooth surface, where, without them, the eye 





Fic. 27. 
Clusters of Silver Grains ot various 
sizes, both spherical and flattened, and 
examples of the evolution of rings. 


By the 
Author, 


Hy 
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would have been wearied by overmuch intricacy 
and richness of scrollwork. 

Anything in the nature of a background 
treatment will nearly always acquire additional 
decorative value and interest if it is interrupted 
occasionally by some dissimilar features, which, 
while not in themselves aggressive, will serve a 
useful purpose by concealing small portions of 
the design proper. 

A design does not gain by being too obvious, 
but it 1s, on the contrary, 1 rather pleasant to the 
eye and to the intelligence to trace the re- 
appearance of a line which has for a moment 
heen covered or broken. 

Fig. 27 shows a series of simple arrangements 
made by the combination of spherical grains 
with others which have been hammered flat. 
In the large square-shaped cluster near the foot 
of this plate the flattened grains which are 
used were, before they were hammered, of the 
same size as the others which have been left 
spherical. 





CHAPTER XII. 
ORNAMENTS COMPOSED OF CIRCULAR FORMS. 


In order to make a number of erains each ot 


exactly the same size—a matter of Importance 


when they are to be used conspicuously in 
clusters and in symmetrical arrangements like 
those shown in Fig. 22—it is necessary to 
measure, with a cons siderable degree of accuracy, 
the bits of metal which are going to be melted 
for this purpose, This is particularly essential 
when the grains are small, as very slight varia- 
tions in size are then quite perceptible. 


The grains are made from bits of wire cut off 


into equal lengths, or a sheet of the metal which 
is being used may be cut up into squares of a 
given size.. It is much easier, however, to 
obtain the necessary degree of accuracy by 
using wire rather than sheet, especially if the 
wire is wound round a small steel rod into a 
close spiral, which, when the rod is removed, 
is easily cut up Packs rings. In each one of these 
rings the length of wire used will of necessity 
be exactly the same so long as the cutting up of 
the spiral 1 is done accurately. 

There is a further advantage in this method, 
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in that the wire, if cut up into straight lengths, 
is very liable to roll about in a troublesome way 
under the blow-pipe Hame when being melted, 
whereas if it is in the form of a ring it will lie 
still until it fuses. 

Chapters XIV. to XXVII. are devoted to 
some practical hints on the use of the blow-pipe 
and various other technical matters, which I will 
not pursue further just now, as I wish, first, to 
point out some other uses of the spiral coil 
of wire, 

The first and most obvious of these is to cut 
them up for rings, which not only provide the 
means of linking together flexibly chains and 
other pieces of jew eller’ s work, but also give us 
a fresh element of design capable of. being 
treated in a way similar to that already employ ee 
for grains and ‘discs, either separately or in con- 
junction with these, as illustrated in Fig. 28, in 
which are shown simple ornaments in some 
variety, most of them constructed out of 
arrangements into whose formation all three of 
these elements of design enter. 

When a length of wire is wound round a rod 
in order to make rings there is no need for the 
rod to be round in section. Oval, oblong, 
square and triangular links are made in the 
same way, by using a rod of the required 
section. 

Let us now, however, return for a moment 
to the spiral coil ct wire and consider another 
way of using it. 





Fic 28 


sy the Silver Ornaments, composed 
Author. of grains, discs and rings. 
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At the foot of Fig. 27 a short, straight length 
of such a coil is illustrated, and on the left-hand 
side of this is shown the effect obtained by 
bending oe coil round, so as to form what we 

f 


may call a ring of rings, whereby a further and 
most aseful Bement of design is evolved. These 


circular coils will be found in the jewellery of 


almost all countries and periods. A close exami- 
nation of the objects shown in Figs. 10 and 11 
will prove that coils enter largely into the con- 
structive schemes there, but more conspicuous 
instances occur in the buttons illustrated in 
Fig. 29. ‘These are fine examples of traditional 
forms in which coils, grains, and domes and 
rings of twisted wire are given! used : but fine 
though they are, the coil idea in some Cases 1S 
rather overdone, and there is a lack of variety 
and invention—an instance of tradition running 
to seed. But in several of the examples we can 
see how the craftsman appears to have profited 
by a lucky accident, which has enabled him to 


relieve his design from monotony. Instead of 


opening out the turns of his coil quite evenly 
all the way round when he made it into a ring 
he has divided them into sections, closing all the 
wires of each section into a compact proup, and 
thus obtaining those triangular specks of dark 
shadow w haat. are so valuable where they occur, 
Furthermore, the coil so treated forms an octa- 
gonal or polygonal member, contrasting pleasantly 
sith the circles around it. It is also worth 
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pa 
noting that, where this method of obtaining 
variety is not adopted, nature occasionally steps 
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Silver Buttons, composed mainly of rings, coils 
and domes. From Friesland and Norway. 
in, and saves the objects from excessive and 
tiresome monotony by the trifling and uninten- 
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tional irregularities which, fortunately, are so 
often incidental to the work of human fingers. 

The big button in the middle of this plate is 
shown twice, so as to give the back view as well 
as the front, the method of construction here 
displayed being not only strong and light, but 
also extremely decorative. Most aRons of this 
type are built up on an open framework such as 
this, but occasionally the back is made of a 
hollow cup or boss of sheet metal, and the othe: 
parts are soldered to this. 

Smaller bosses or domes of this kind also enter 
into the design of the fronts of these buttons 
and of those illustrated in Fig. 26, and they 
make an admirable contrast to the wire-work 
upon Ww hich they are laid. In this simple kind 
of jewellery they take the place of precious 
stones or pearls, Further PAREN may be ob- 
tained by occasionally reversing the domes, and 
in some of the ornaments in Figs. 30 and 31 
there are examples of this treatment, as well as 
of the use of several little cups of different sizes, 
one inside the other, with finally a round grain 
inside the smallest. 

The comparatively large rings of small grains, 
which play rather an important part in a few of 
these ornaments, are not, as a matter of fact, built 
up out of separate grains, but are made of what 
is called beaded wire—that is to say, wire 
which is given this form by means of pressure 
between two steel tools, in which corresponding 
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grooves have been made, each groove being 
really a row of little round hollows. In tits 





By the Silver Ornaments, composed 
Author. entirely of circular forms. 


smaller sizes, especially, this fine beaded wire is 
most useful to the jeweller for giving a dainty 
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finish to work which might otherwise be too 
plain or too heavy looking, 





Ev the Silver Ornaments, composed 
Author. entirely of circular forms. 


The silver-gilt Spanish buttons illustrated In 
Fig. 32 belonged originally to families of bull- 
breeders, by whom they were greatly prized, and 
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regarded almost as heirlooms. They are beauti- 
ful bits of delicate craftsmanship, and are especi- 





Fic. 32. 


Silver-gilt Buttons, ornamented entirely with 
various circular forms. Old Spanish, 


ally interesting to the designer as showing the 
astonishing variety of charming patterns that can 
be devised with the use of nothing but circular 
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forms. In every one of these buttons there is a 
circular ring enclosing a dome or boss, which is 
decorated with a design—differing in every case 

-and yet entirely esnetaoted out of other rings 
or domes or grains, but all of them citenlan 
Many of the very small rings are made out of a 
fine spiral coil of very thin wire, which of course 
gives a much richer and Esp ee eflect than that 
of a solid wire of the same size as the coil. 
The larger rings will be seen to be made of 
twisted wires. 
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CHAPTER XIII. 


FROM THEORY TO PRACTICE. 


THERE cannot be much doubt that the designs, 
which we have just been considering (Fig. 32), 
of quite elaborate patterns, entirely composed of 
various circular forms, were arrived at by experi- 
mental arrangements af a store of the grains and 
rings and eceed, used after the manner of a child 
playing with a handful of letters, rather than by 
sheer mental effort assisted only by pencil and 
paper. pene the patterns illustrated in 
Figs. 27, 28, 30 and 31 came about in that 
way, and it iia be ford extremely difficult 
to express quickly in a rough pencil sketch, the 
many different effects of eee various circular 
forms before the imaginary arrangement of them 
faded from the mental vision. 

The variations are so slight, that in these very 
small objects it would require a remarkably ex- 
pert draftsman to represent the difference in 
appearance between a cluster of smal] spherical 
grains and a similar cluster of flattened grains of 
the same size. When these clusters have to be 
repeated several times in order to express the 
design, and it is a question of deciding which 
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give the best effect, it is obviously quicker and 
surer to judge from the things themselves than 
from drawings. Even the photographs do not 
always succeed in conv eying by any means the 
full value of these apparently trit fling differences, 
which may nevertheless prove to be quite im- 
portant in the work itself. It is necessary to 
look very closely at the illustrations in order to 
realise which of the domes have been reversed 
and used as hollow cups, and whether their 
curvature is bold and full or slight and subtle. 
But it is in choosing rightly between such 
alternatives as these that the craftsman finds 
his opportunity of making his work interesting 
instead of commonplace and obvious. 

The buttons illustrated in Fig. 33 may perhaps 
scarcely come within the province of the jeweller, 
but . they are very nearly akin to his work, 
which they closely imitate, and they are also 
interesting here as being further examples of 
pleasant designs built up out of a quantity of 
small separate pieces—most of them circular 
pieces very similar in character to those whose 
uses we have been considering, although it is 
true that here they are produced In a way 
entirely different from those followed in the 
working of the precious metals. ‘These buttons 
were made of cut and punched steel, for the 
decoration of Court suits. ‘The best of them are 
quite beautiful, and particularly characteristic 
of the costly and elaborate, if rather insincere, 
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elegance of Court life in the eighteenth century. 
Fig. 33 shows a selection from an original set 


— 


da’ vat ofl 


Pe 





By permission of Cut Steel Buttons. 
Messrs. Jennens & Co. Enelish. 18th cent, 


of manufacturers’ samples still in existence ; but 
the cases in which they are mounted are almost 
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dropping to pieces with extreme old age, and 
their antiquity is also indicated by the fact that 
the ink in which the number and price were 
written under each one has become almost 
invisible. Similar buttons are still made, and 
one shudders to think of the endless labour 
involved in cutting, and polishing, and fitting, 
and riveting all the minute particles of steel, 
of which, in some cases, there would be over a 
hundred in a single button, each particle con- 
taining goodness knows how many facets. Most 
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of the designs were obviously suggested by the 
idea of faceted gems in mille- grain settings, 
the latter effect being obtained by stamping the 
grains in the thin steel plates to which the 
faceted parts were riveted. 

The designs whose evolution has been traced, 
in this and part of the two preceding chapters, 
as illustrating the most elementary treatments 
which are suggested by a consideration of the 
three distinguishing characteristics of the precious 
metals instanced on p. 53, in the light of selected 
work of past craftsmen, have been strictly limited 
to circular forms. They are offered as sug- 
gestions for a course of elementary practice 
lessons suitable for beginners, and before pro- 
ceeding to follow these up with rather more 
advanced exercises, for which other forms and 
treatments are required, it may be well to devote 
a few chapters to practical and technical con- 


siderations. 
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These chapters are intended to facilitate and 
to supplement the work of the personal teacher 
rather than to take his place. Where first-rate 
personal teaching can be had there is nothing 
else so good, but the beginner will derive much 
additional benefit from such lessons if he studies 
the subject in the intervals between them with 
the help of a carefully prepared text-book, in 
which detailed explanations of the processes are 
given as the result of the author’s own personal 
experience. 

The question as to whether it is possible for 
anyone to learn the practice of a craft from such 
a text-book alone, without any personal instruc- 
tion at all, is one which, in my opinion, depends 
not a little on the determination of the student. 

The following chapters only attempt to deal 
with a few elementary processes, and to provide 
certain recommendations and useful memoranda 
which it should be helpful for the beginner to 
have at hand for reference, when he is providing 
himself with the necessary outfit, as also when, 
in proceeding from one exercise to another, he 
is likely to encounter fresh difficulties. 

I shall now and then give information which, 
though it may not actually be wanted for the 
exercises in hand, is nevertheless led up to by 
the instructions which the exercises do require, 
and is likely to be useful on other occasions. In 
this way it may often be easier for the student 
to gain an intelligent view of the whole process 
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under consideration than if the point of view 
was limited strictly to the bare necessities of the 
moment. Therefore it is always desirable to 
begin by reading through the whole chapter or 
section to the end before actually setting to 
work upon the exercise which it describes. In 
some instances there will be alternative methods, 
between which the student must choose for 
himself which one to adopt, his choice being 
perhaps limited by the tools and appliances 
at his disposal. 


CHAPTER XIV. 
USES AND ACTION OF THE BLOW-PIPE. 


One of the first things the beginner should do 
when starting to learn the practice of jewellery 
is to acquire the knack of using the blow-pipe, 
and he should try experiments with the Hame 
produced by it until he realises and understands 
something of its different properties. 

Whole books have been written about the 
blow-pipe, but from the point of view of the 
jeweller a page or two should sufhce to enable 
him to use the flame intelligently. 

The object of the blast of air which it is the 
business of a blow-pipe to provide is twofold. 
Firstly, it increases the heat of the flame used 
by introducing into it a steady stream of oxygen 
from the air; and secondly, it enables the crafts- 
man to direct the flame against the exact place 
where the heat is required. 

The heat of a blow-pipe-flame varies in its 
different parts and according to the shape of the 
flame produced. 

Blow-pipes for work of any size are generally 
made for a gas flame, the gas being delivered 
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through a metal tube, inside ot which is a 
lesser tube ending in a small nozzle, through 
which the stream of air comes with whatever 
degree of force is required, from a pair of 
bellows or other mechanical source. 

An apparatus of this kind (Fig. 34), which is 
very convenient for jewellers, is made with a 
small foot-blower, and 
a movable stand for the 
blow-pipe, so arranged 
that the Hame can be 
directed at any angle, 
and the gas and air 
supplies are regulated 
by taps, which make 
it possible to set the 
flame and keep it at 
a definite size and 
power. This apparatus 
is also convenient, in 
that it leaves both 
hands quite’ free for 





Standing’s Foot blower and 

the Duresme Blow-pipe. manipulating the work 
while under the Hame, 

and relieves the operator from the, at first, rather 
tiring necessity of supplying a stream of air 


through a mouth blow-pipe trom his own lungs. 

It is desirable, nevertheless, that the student 
should at least begin with a mouth blow-pipe, 
which many jewellers always use 1D preference to 
any other apparatus, and it is by far the cheapes 
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kind. In course ot time and with suflicient 
practice the mouth blow-pipe can be kept in 
position without assistance from the hands, and 
an expert jeweller even uses it sometimes to 
adjust the objects which are being soldered 1f 
they have got moved out of place. 

A mith blow-pipe can be used with a gas 
Hame or with a spirit or even 
an oil lamp, but whichever games la 
of these is selected, the burner a 
must be of a special kind 
made for the purpose. The 
gas flame is the most con- 





FIG. 35. 


venient, and IS SO arranged Jeweller’s Soldering Burner 
that when the burner (Fig. for gas. 


35) is swung round to one 
side, out of the way, the flame is automatically 
lowered by that movement, just enough being 
left to keep it alight, so that it 1s ready when- 
ever wanted. | 

Where gas is not available a spirit-lamp 
makes a good substitute, but it should be pro- 
vided IEE two eek one a very large one for 
the blow-pipe to act on, and the other quite 
a small one, which always remains ready to light 
the large one when wanted, this latter being 
extinguished by a hinged cover each time it 1s 
done with. Fig. 36 represents one of the best 
forms of this kind of spirit-lamp, 

The mouth blow-pipe is simply a tapered 


brass tube (Fig. 37,L). The butt end is about the 
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size of a lead pencil, and this is tinned where it 
is held in the mouth, while the small end is 
bent round so as to direct the flame sideways, 
9 and is reduced at its ex- 


r= Vj tremity ull the hole is only 
Py about big enough to admit 
ce ¢ | 

Al 








an ordinary pin of medium 


— 7 aes - 
oe size. A similar pipe of 
arger size is also occasion- 
SSE larger size is also occasion 
Fic. 36. ally necessary. 
Jeweller’s Soldering Lamp Only quite a moderate 


tor spirit. 


pressure of air is necessary 
to control and heat the flame for ordinary 
small jewellery work, and beginners often blow 
much too hard. If the stream of air is too big 
and too violent in proportion to the size of the 
Hame, then, instead of making it hotter it will 
actually chill it. 

The first important thing is to learn how to 
keep up a gentle pressure steadily. 

Fill the cheeks with air ; let this slowly escape 
through the blow-pipe, and try to take in fresh 
air through the nostrils at the same time. The 
tongue must be used as a valve in order to 
prevent the air in the cheeks from being drawn 
down into the lungs whenever a fresh breath is 
taken through the nostrils, and this breath should 
always be taken before the need for it is felt, and 
while there is still a good reserve pressure of air 
in the cheeks. 

This knack will be acquired much quicker if 
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It is practised by 
itself for a consider- 
able period without 
the distraction of 
looking after the 
ame at the same 
time. Moreover, if 
the first attempts at 
using the mouth 
blow-pipe are made 
directly on the 
Hame, it is not im- 
probable that the 
flame itself may 
sometimes be unin- 








FIG. 37. 

A. Six-inch halt-round super 
fine file. 

B-—H. Needle files: viz.— 

B. Rat-tail needle file 
Gs Halt. round do. 
D, Sage-leaf do. 
E. Square do, 
F. Three-square do, 
G. Donkey back do, 
Li. IC nite edge do, 

K. Steel point. 

L. Mouth blow pipe, 

M. Soldering wig, 

N. Reel of binding wire, 

O. Prepared charcoal block, 
upon which is shown a 
coil of very fine silver wire, 
which has been bound 
round with fine’ iron 
binding wire, ready for 
annealing (see p. 96). 
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tentionally inhaled, and that is an unpleasant 
experience. 

Having then got your apparatus ready for use, 
and having ttiained some proficiency in the use 
of the blawe pipe, the next thing to be done 1s to 
try experiments with the flame which it produces. 
If the nozzle of the blow- pipe is held just against 
the side of the flame, and if a gentle stream ‘of air 
is then blown through it, a long sharp-pointed 
tongue of blue flame will at once shoot out. Put 
some small bits of wire on a smooth charcoal 
block (Fig. 373 0), not too near together, (thin 
copper wire will do), and if they are curled 
round a little that will stop them from rolling 
about. ‘Then direct the pointed flame towards 
one of them, and gradually bring it nearer until 
the inner tongue, or jet, which you will see 
within the main Aas touches the wire, which 
will then quickly melt. If it does not do so the 
tip of the inner tongue of flame is not touching 
it, or else your flame is too small or your wire too 
thick ; but it is possible to melt copper wire an 
eighth of an inch thick, on a piece of charcoal 
in this way with quite a gentle current of air, 
making a tongue of flame about two inches long, 
and it can be melted in half a minute. 

When you have succeeded in melting several 
bits of wire, vwhich should run up into grains as 
described on pp. 53, 54, try to melt the remaining 
pieces with other parts of the flame—both nearer 
to the blow-pipe and further away from it—until 
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you have proved to yourself that the tip of the 
inner tongue of the flame does it the quickest 
and most certainly. Learning this fact by expe- 
riment will also teach you that when soldering 
thin or slender pieces together you must be care ful 
not to let the hot tip of that inner tongue touch 
them, or they may be melted before you have 
time to realize what is happening. 

In order to avoid that danger it is best when 
soldering, to make a less pointed flame, and this 
is done by keeping the nozzle of the blow-pipe a 
little distance away from the flame. Try this, 
and you will find that with a space of from a 
quarter to half an inch between flame and blow- 
pipe, and with a gentle current of air, you can 
make a soft, silent ame with a rounded end 
which will heat the work without being so liable 
to melt it, although it will melt the more fusible 
solder readily enough. 

By blowing harder and with rather more: space 
between the flame and the blow- -pipe you will 
produce a roaring, ragged and very hot flame, 
which is liable to melt any small bits of silver it 
touches, but is useful for heating and soldering 
rather large, solid pieces of work. 

These three different kinds of flame should 
now be produced repeatedly, and studied until 
their qualities and differences are perfectly 
familiar. 

When a foot-blower and pipe on an adjustable 
stand (Fig. 34) are used, variations in the quality 
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and shape of the flame produced, are obtained by 
regulation of the taps controlling the supplies of 
gas and air. ‘The tube through which the air 
comes, being fixed inside the larger tube which 
conveys the gas, cannot be moved about like the 
mouth blow-pipe, and this is a disadvantage 
which has to be set against the conveniences and 
greater range of power belonging to the me- 
chanical blow-pipe. The flame of the latter 
cannot be varied and changed in character with 
quite the same rapidity that is possible with the 
mouth blow-pipe, but with practice these changes 
can be made as quickly as is necessary, or the 
object may be moved away out of range of the 
flame. 


QI 


CHAPTER: “Vi 
WIRE-DRAWING AND ANNEALING. 


In order to proceed with some exercises in 
circular forms (which will also provide practice 
in soldering) it will be necessary to have a 
supply of silver wire in several different sizes, 
and this affords an opportunity of learning how 
to draw out wire—that is to say, to make it 
thinner. 

The thickness ot wire is generally measured 
by the imperial standard wire gauge (Fig. 38, a), 


5 os 


> 


but the whole question of gauges being a 
rather complicated matter, it is dealt with in 
Appendix B (p. 264), because it would cause 
too great a digression to do so in this chapter. 
It is very desirable that before purchasing a 
gauge the beginner should study that Appendix 
carefully, as it may influence him in deciding 
which kind of gauge to buy. 

For the present it is enough tc add that 
when referring to the one mentioned above, it 
is usual and convenient to use an abbreviation, 
such as I.8.G. or S.W.G. 


Personally I prefer I.S.G., because the other 
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initials are easily confused with B.W.G., which 
is the abbreviation for the Birmingham wire 
gauge, whose sizes, though very nearly the 
same as those of the I.8.G., differ enough to 
cause trouble. 

Assuming that you have bought a small coil 
of standard silver wire of, say, No. 18 I.8.G. 





FIG. 39. 
Revolving Parallel Vice. 


cut off a length of, say, ten feet,* and file one 
end to a fairly long point. Then take the 
“round ” draw-plate (60—9go,} Fig. 38, k) and 
grip it in the vice (Fig. 39), so that the side on 
which the numbers are punched is towards you. 
It is not absolutely necessary to have a vice, 
though for wire-drawing especially it is a very 
u 4 ~ 7 

* This would weigh just about one ounce (Troy). 
+ The figures 60—-g0 indicate that there are 30 holes in that plate, 
the largest of which is known as hole 61, and the smallest as hole go, 
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great convenience. However, the draw-plates 
can be held securely enough in other ways, as, 
for instance, by means of four stout bits of 
wood firmly screwed down to the top of the 
bench, in pairs, with a space between them to 
receive the ends of the plate, which will then 
be supported while resting with its lower edge 
on the bench. 

If the student decides to get a vice, but is 
obliged to observe strict economy, a cheaper one 
than that illustrated will do so long as it 1s 
reasonably strong. 

Now fill the holes of the draw-plate with 
tallow from the further side, that on which 
the larger openings are, and push the pointed 
end or the wire through the hole marked No, 1 
(z.e., No. 61) from the far side, so that the point 
comes through to the side of the plate which is 
towards you. ‘Take hold of the pointed end 
firmly with a pair of strong pliers and steadily 
pull the wire through. If it comes through 
without requiring the exertion of any force try 
it in a smaller hole until you find one through 
which it requires some force to pull it beyond 
the part where it is pointed. 

The uncertainty as to whether No. 18 wire 
will go through hole No. 61 in the draw-plate 
is due to the fact that draw-plates and gauges 
are both liable to wear with constant use, and 
the No. 18 wire you buy from one dealer may 
be a shade thinner or thicker than wire sold as 
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of the same size by another dealer; also, the 
gradations from hole to hole in the draw-plate 
being so very slight, an almost imperceptible 
variation in the size of the wire may make a 
difference of perhaps two holes in the draw- 
plate. 

Moreover, the gauge number is only an 
approximate measurement, and the wire may 
be either an easy or a tight fit, and still be 
properly designated by that apni hen For 
instructions in more exact methods of measure- 
ment see Appendix B. 

Assuming, however, that your No. 18 wire 
will not quite pass through hole No. 61, push 
the pointed end through, and then dean the 
wire through that hole and the next one (62). 

Before reducing its thickness any more, cut 
off a length of about two feet, being careful to 
leave the pointed end on the remainder. Put 
the short piece aside, and go on drawing the 
rest down until it has been through hole 65, 
and now cut off three feet from that. Similarly 
cut off three feet again when the wire has 
passed through hole 69, and the same after 
holes 7 3> 76, “Bo and 86, and take what is left 
on until it has passed through the smallest hole, 
filing the point again w henevat necessary. The 
various lengths that have been cut off make a 
total of twenty feet, but there should still be 
three feet left, and after this piece has been 
drawn through the last hole (go) it will have 
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extended to about twice that length, for wire 
stretches rapidly when it is drawn out fine. 

Including what remains of the original coil, 
you now ante a small stock in nine diierent 
thicknesses, but the wire has been made hard in 
the process of drawing, and in order to wind it 
up easily into small spiral coils (as illustrated in 
Fig. 27) you must now soften it. This is done 
by heating it with a soft flame from a blow-pipe 
until it is faintly red, but if you attempt to do 
this while the wire is lying loose you would be 
pretty certain to melt it, especially i in the case of 
the finer sizes. 

In order to avoid any risk of that kind, the 
length ot wire must first be wound up into a 
com paratively large coil, say about two inches 1n 
diameter, and care must be taken that it all fits 
closely together. When you have got one piece 
neatly coiled up, bind it with a short length of 
iron binding wire, so that it forms a compact ring 
with no loose ends or loops. In Fig. 37 a coil 
of fine wire is shown on the charcoal block (g) 
bound ready for softening. Now heat this with 
the soft blow- -pipe ane as described on p. 89, 
on the charcoal block or on the soldering was 
illustrated on the same page, until rt shows a 
faint redness, and be sure that it 1s evenly heated 
all round ain all through. It is not necessary 
that it should be red-hot everywhere at the same 
moment, but unless it is heated to about the same 
degree in every part it will not be evenly softened. 
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This is called annealing. Treat all the pieces 
you have drawn down in the same way, and then 
cool them in water, and unwind and remove the 
binding wire. The silver wire which, when you 
coiled it round was very springy, will now 
remain a close coil, with no tendency at all to 
unwind itself. The next process is to wind the 
wire round steel rods so as to obtain small coils 
like the one in Fig. 27, but if this is done without 
taking a necessary precaution, it would be almost 
impossible to get the coil off the rod when wound 
tight and close as it should be. First, therefore, 
cut some narrow strips of thin tough paper— 
ordinary MS. paper will do—but it must be thin. 
The strips should be about a quarter of an inch 
wide, and six or eight inches long. Moisten one 
of these and wrap it spirally Ponitth the lar gest steel 
rod,* No. 40 d. 5.G. No. 12; easy). To do this 
properly requires a little practice, as the wr ap- 
ping must be close and quite smooth, and the 
edges must not overlap too far or else there will 
be too much thickness of paper. 

Let the turns of the spiral be from right to 
left. The easiest way is to place the moistened 
strip of paper on the palm of the left hand, with 
the end resting on the first finger. Put the end 
of the steel rod down on the corner of the paper, 
so that the angle between the rod and the strip of 
paper is about 30°. Then roll the rod on the 
paper between finger and thumb, backwards and 


* Useful sizes for these are given at the end of this chapter. 
11 











A. Wooden Clams. 
B. Lancashire Slide-tongs. 
C. Skew Nippers. 
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Tapered Bell pliers. 


Hand-vice. 
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G. Smooth Flat Plters. 

kK. Snipe nosed Pliers (blunted). 
OQ): do. do. (pointed). 
iS Universal Holder. 

M. Pin Tongs. 


l nosed Pliers, 3 SIZCS, 
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forwards, until the paper begins to wrap itself 
round the rod, and continue the spiral wrapping 
until three or four inches of the rod are covered, 
when it can be kept fast with a few turns of the 
finest iron binding wire,* and the loose end of 
the paper can be torn off. 

Now curl the end of your No. 18 (I.S G.) silver 
wire with the round-nosed pliers (Fig. 40, H) 
until the curled part will only just slip over the 
end of the rod where it is covered with paper. 
The silver wire must be curled from right to left, 
in the same way as the paper, and w ee the afd 
has been started with the round-nosed pliers as 
described, and slipped on to the end of the steel 
rod, they must be gripped a eee with the big 
flat-nosed pliers (Fig. 40, p) and turned round 
while the loose part of the silver wire is held 
tight, so that a few turns of this are made round 
the rod. ‘These will now keep together while 
secured in the universal holder (Fig. 40, L), if you 
have one, or if not in a hand-vice (Fig. 40, E), or 
failing that in a pair of clams (Fig. 40, A). 

The steel wire generally used as a core for 
making coils is sold in 12-inch lengths, and its 
thickness is measured by the twist- drill steel-wire 
gauge (Fig. 38, F), the size of each wire being 
indicated by the number of that hole in the 
gauge into which it fits. | 

The sizes required for this exercise are Nos. 40, 
46, 50, 54, and 58. See Appendix C., Table II. 

" See Appendix A,, p. 264. 
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CHAPTER XVI, 
COILING WIRE FOR MAKING RINGS AND GRAINS. 


[r will now be an easy matter to complete the 
coiling, with the universal holder (or substitute) 
in the right hand and the wire in the left. The 
reason for coiling the wire from right to left 
will now be apparent, because it permits the rod 
to be turned in the easy and natural way, that is 
to say, from left toright. There is also another 
important reason, which is, that this keeps the 
screw of the universal holder chuck tight, 
whereas if the winding was done in the Opposite 
direction the chuck would always be coming un- 
screwed. If the paper had not ‘also been wound 
on from right to left it would now have had a 
constant tendency to unwind and get loose. 

In order to wind the wire tightly round the 
steel rod, it must be kept well strained, and this 
cannot be done without something firm to pull 
against. A simple and efficient arrangement is 
an ordinary smooth brass cup hook, screwed into 
the edge of the table or bench just in front of 
where you sit. The saat of this must not 


come against the paper wrapping, but against 
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the last few turns of the silver wire which have 
already been wound. ‘Then, as the coil advances, 
it can be supported all the time by the cup hook 
just below the straight part of the wire, which is 
held in the left ae and kept tightly strained. 
All that the right hand has to do is to turn the 
rod round and round so as to continue the coiling. 

The value of this arrangement will be appreci- 
ated fully when the smaller coils are made, for 
then the steel rod is itself only a very slender 
wire which is quite easily bent, and it is there- 
fore unable to resist the pull necessary to stretch 
the silver wire tight unless it 1s supported just 
where the pull comes. But the arrangement 
described is equally necessary in the case of the 
larger sizes too, for the thicker silver wire natur- 
ally requires a stronger pull to wind it closely 
round the steel rod. Care must, however, be 
taken not to strain the silver wire zoo tightly, 
especially when it is a thin wire, or else the 
paper wrapping will be cut through, and then 
there will be great difficulty in getting the coil 
to come off the rod. 

The rings into which this first coil will pre- 
sently be cut up are not likely to be wanted in 
large numbers, so it will not be necessary to make 
a long coil; 14 inches should do. W hen this is 
done, cut off the rest of the wire and anneal the 
coil you have just made, exactly as it is, on the 
rod. The paper will ee away, and now the 
coil will slip off quite easily. 
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Coils of all the other sizes of wire which you 
have drawn should now be made in the same 
way, care being taken to use a steel rod of the 
right size in each case, according to the table 
(p. 272), in which the sizes of the silver wires 
and the steel rods are given according to 
their plate or gauge numbers, and in decimals 
of an inch. It is much less confusing if both 
can be measured with the same gauge, and 
although the I.5.G. only gives an approximate 
indication of size, still for merely making sure as 
to which is which, such measurement is near 
enough, if a micrometer gauge (Fig. 38, pb) 
not at hand. 

A short length of the second coil (No. 46 rod) 
will be enough—say 15 inch as the last—but 
from 2 to 3 inches had better be made of all the 
others. 

When all the coils have been made, they must 
be cut up into rings, and the most accurate and 
reliable way of doing this is with the piercing 
saw (Fig. 41, G). That, however, is a_ rather 
slow and tedious job, and it is usual, when the 
rings are going to be melted into grains, to cut 
them with snips (Fig. 42, a), for if care be taken 
it is quite possible to cut chen in that way with 
sufficient accuracy. The essential thing is to 
keep the flat side of one blade of the snips close 
against the end of wire left by the last cut, 
otherwise the part cut off the coil is likely to ie 


less than a complete ring. 
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A. Sliding Callipers, or Sliding Gauge. 
B. Steel Square. C. Straight Steel Burnisher. 
D. Small Repoussé (or Chasers’) Hammer. 

E. Large do. do. do. 
F. Jewellers’ Hammer. G. Jewellers’ Piercing Saw. 
H. Spitsticker. K.. Sparrowhawk. 
L. Bullsticker. M. Flat Scorper. 


N. Lead Cake, O. Horn Mallet. 
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When the rings are 
going to be soldered 
together as part of an 
ornament, they must 
be cut with the pierc- 
ing saw, for if the 
snips are used the cut 
ends will not be flat, 
and so the joints will 
be liable to show. <A 
very fine saw should be 
used (No. 00) in order 
not to reduce the size 
of the ring unneces- 
sarily, and in order, 
too, that the cuts may 
not be Jagged, AS they 
would be if a coarse 
saw was ay 

For holding the 
coil firmly while the 
rings are being sawn 
apart, which is a trou- 
blesome matter, the 
beechwood clams are 


useful (Fig. 40, A. 


Take the wedge out 


Fic. 42. 
A. Dentists’ Snips (straight). 
B. Spring Dividers. 
C. Tweezers. 
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of the clams, slip the coil in across one end, 
and put back the wedge at the other end, so 
that the coil is gripped securely, but not pinched 
out of shape. The clams can now be held firmly 
against the edge of the bench (steadied by the 
filing pin (Fig. 43) if you have one), while the 
coil is sawn down one side. Be 
very careful not to cut right 
through the coil to the other 
side, and, as soon as you have 
cut through a few turns, pull 
away the rings with the tweezers, if they have 
not already fallen out of themselves. The 
board-pin is fitted into a slot cut in the front 
edge of the bench, so that the sloping end 
projects forwards at right angles with the 
bench. 

Take care to keep the rings separate, according 
to their sizes. Small round tin boxes with glass 
lids, about 14 inch wide by 2 inch deep, are 
very convenient, and can be bought for about 
gd. a dozen ; or empty wooden match-boxes will 
serve. But perhaps the most convenient arrange- 
ment is what is called a division box, 2.¢., a 
shallow box divided up into a number of small 
square spaces. 

Each box or division should have a label pasted 
on to it with the sizes of silver wire, steel rod, of 
the ring itself, and of the grain resulting from 
this ring when melted. The small amount of 
time occupied in arranging and keeping little 





FIG. 43. 


Board-pin or filing-pin. 
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things or this kind methodically is afterwards 
saved over and over again. Any pieces of coil 
not cut up into rings when made should be 
kept in the same box with the rings cut from 
it, in order to save the trouble of measuring 
the next time it is wanted, for the difference 
in size between one coil and another is slight 
enough to make confusion very easy 

The coils made of wire numbered 20, 24, 
and 25 1.5.G. will be used for making grains, and 
these may be cut up with the snips (Fig. 42, A), 
so long as due care is taken to cut the rings 
the full exact size by keeping the cut eit 
the coil close to the flat side of one blade of ee 
snips each time; otherwise the rings will be 
slightly | less in size than they should he and the 
grains will be sure to vary. 

The snips must have sharp points, or they 
will not do for cutting up small coils. These, 
however, can often be cut quite well with a pair 
of ordinary strong nail scissors. Of course the 
cutting up of coils with snips or scissors is more 
easily | dane if very fine wire is used, this being 
wound into coils ot correspondingly larger 
diameter, and then there is also less danger of 
the rings varying in size; but it is not quite SO 
easy to Boel them into grains if the wire is very 
fine and the ring comparatively large. Not by 
any means that the thin wire does not melt 
easily , but that it 1s apt to divide and form into 
two or more grains, instead of only one, when 
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the ring is comparatively large in diameter and 
is made of very thin wire. 

In order to make the grains as nearly spherical 
as possible, small Hallowe the size of the grain 
are made in the charcoal block with a ball 
punch, and the rings, when melted, are caused 
to run into these. But if the ring is compara- 
tively large, then, when melted into a grain, it 
is apt to run anywhere rather than into its own 
hollow. If grains are made on a flat surface of 
charcoal instead of in a hollow, the side on 
which they rest will be quite flat. Sometimes 
this does not matter, or 1s even an advantage, as, 
for instance, when they are to be hammered 
in. order to make discs; but for making clusters 
it is very important that the grains chould be as 
nearly as possible spherical, so that 1t may not 
matter which side is uppermost. 

If you have not got ball punches ot the right 
size for making the hollows in the charcoal 
block, these can be made with the grains them- 
selves ; but then it 1s not very easy to regulate 
their depth, and, if they are too deep, they will 
not answer their purpose properly. The hollows 
should not be deeper than half the thickness of 
the grain. If they are made with a grain which 
has been melted on a flat surface, care must of 
course be taken to make the hollow by pressing 
the rounded side of the grain into the charcoal. 
The hollows should be about three-eighths of an 
inch apart, and those for the different sizes of 
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grains should be kept quite separate, a group of, 
say, twelve hollows for each size being neatly 
arranged in rows. But do not make a number 
of hollows until you have ascertained the right 
depth by aa Nae 
Use a gentle flame of moderate size for making 
grains, so as not to burn away your charcoal 
block unnecessarily, and remember that the silver 
should melt instantly when the inner tongue of 
fame touches it, and that a very little wi ind is all 
that is necessary to make the flame melt these 
small rings quickly. Probably it will appear to 
be a slow business at first, but after a little 
practice, grains of medium size should be made 
at the rate of from 150 to 200 an _ hour, 
including the preliminary stage of making rings. 
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CHAPTER: 2ovit, 
THE PROCESSES OF SOLDERING AND PICKLING. 


One result of melting standard silver is to 
turn the surface black, a before the grains can 
be soldered together they must be cleaned by 
immersion in “ pickle,” 7z¢., weak acid. An 
old kitchen teaspoon will be useful for this, 
especially if the handle is bent so that the bowl 
of the spoon will remain level when it is laid in 
a small vessel containing the pickle. 

The vessel may be of fireproof earthenware, 
but those usually sold for the purpose are made 
of copper, and are called ‘* boiling-out pans.’ 
The copper gets gradually éSeroned away by 
the acid, but on the other hand the fireproof 
earthenware vessels are liable to get broken, and 
they must not be exposed, as the copper ones 
may, to a strong, sudden heat ; so it 1s a matter 
of choice which kind of vessel you use. 

For silver work the usual pickle is made of 
sulphuric acid (vitriol), and it must be handled 
care fully. * The student who is_ beginning 
jewellery work only needs to have quite a small 
. quantity at a time, say 4 ounces or even less, 


* If any of the strong acid gets on the fingers, they must instantly 
be washed with plenty of clean water to avoid burns. 
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and it should be kept in a stoppered bottle. 
Measure half a pint of water (10 fluid ounces, 
see Appendix C, p. 273), and pour wo this about 
half an ounce (4 tea-spoonfuls) of sulphuric acid. 
Of course it would not do to use a teaspoon for 
measuring the acid; for this purpose you will 
need a small measuring glass, 

Remember particularly that the acid must be 
poured ito the water; wnever the other way 
round. ‘The process of mixture generates heat 
rapid] Y; and even four teaspoonfuls of sulphuric 
acid will make half a pint of water warm when 
poured in, while if water were poured into the 
acid there would be an explosion which might 
even blind you. 

Now put the old teaspoon containing the 
grains into the mai and they will soon get 
quite ¢ clean and white ; or, if the pickle is made 
hot, the cleaning will be niga instantaneous. 

Wien the grains have been well rinsed in clean 
water in order to remove all traces of acid, they 
will be re ady for soldering together. 

You will now need some borax, either in the 
crystal or, which is better, in its compressed 
form as sold for jewellers (Fig. 44, M) ; a piece 
of slate, or one of the rough stoneware saucers 
which are made for the purpose (Fig. 44, N) ; a 
small water-colour paint-brush, and some silver 
solder. 

Get the best quality hard silver solder, rolled 
fairly thin—say, No. 4 or 5, Metal gauge, 


1). 
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K. Box-lid containing 
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L. Borax Pencil. 

M. Compressed Borax. 
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1.e., equivalent to No. 28 or 30 1.5.G., of which 
half an ounce will last a good while. Cut off 
a strip about half an inch wide, and cut a series 
of slits up one end of this, each slit being about 
one thirty-second of an inch from the next one, 
and let the slits extend as far up the strip as you 
can easily cut at one stroke (Fig. 44, 4). Then 
cut across these slits close to the end of the strip, 
so as to obtain a number of minute oblong 
pieces of solder (Fig. 44, K). 

In order to prevent these from being scattered 
about and lost as they are cut, the strip is held 
between the thumb and the iy of the middle 
finger of the left hand in such a way that the 
end of the strip presses against the ball of the 
first finger of the same hand while the bits are 
being cut off, and, after each stroke of the snips, 
all the bits which have been cut off are found 
lying on the ball of the first finger, from which 
they should be transferred to one of the boxes 
(Fig. 44. K) mentioned on p. 105. 

It is better not to expose them to the air 
unnecessarily for any great length of time, as, 
if they become tarnished, they will not solder 
so easily or so surely. 

Now take a piece of borax, and having 
moistened the slate with a little water, rub 
that with the borax until you have ee 
a W hite cream, which must still be fairly liquid. 

Take up some of this with the brush and apply 
it to the grains where they are to be soldered 
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together. This will presently help the solder to 
melt and to unite with the silv er, acting as a 
flux, and in the meantime it keeps the grains in 
contact. 

Now take up one ot the little bits of solder 
on the tip of the brush, which is just moistened 
with borax-water, and transfer it to the nick 
formed by the a grains where they touch each 
other. ‘Touch it again with the ‘borax brush 
so that it may have a coating of borax water all 
over it, and it is now ready ae the flame. 

Apply the heat gradually, because, if the 
moisture 1s evaporated too rapidly the solder is 
likely to be displaced, but if this should happen 
moisten the solder again and put it back into 
the nick. 

The grains must now be neated on the side 
remote from where the solder is, because 
this will get hot much quicker than they can 
do owing to its being such a minute thin 
fragment, and, if it is made ready to melt 
before the surrounding parts have reached the 
same temperature w hich the solder has attained, 
it will melt into a round grain, sticking perhaps 
to one or other of the larger ones, but not 
uniting them. The heat therefore should be 
conveyed to the solder through the parts which 
are to be united. This is also desirable for 
another reason. When solder melts, it will 
always have a tendency to run in the direction 


of any adjoining part w ‘hich is hotter than itself. 
I 











114 SIMPLE JEWELLERY 


When no adjoining x part is hotter or hot enough, 
it will, as I have just said, gather itself together 
into a round grain. ‘Therefore the thing to aim 
At eSHke make the parts which are to ie united 
Hatter than any other place, so that, when they 
are so hot as to cause the solder to mele it will 
have a natural tendency to run in between them 
and unite them. | 

From what has been said it will be evident 
that if one of the grains is allowed to get hotter 
than the other, ihe solder, when it melts, will 
be likely to spread itself over the Botte one 
without reaching the other at all. 

It is very important to remember fhat, what- 


ever it is that you are soldering. 


CHAPTER XVIII. 
MORE DETAILS ABOUT SOLDERING. 


Tue process of soldering should never be 
hurried, but, on the other hand, the heat should 
be got ithe unnecessary delay. The surface 
of the charcoal block will get red immediately, 
and the heat that is reflected from this is most 
useful. 

Another important thing is to keep up a 
certain amount of movement, either of the flame 
itself, or of the charcoal block on which the 
work is resting. That reduces the likelihood 
of one part getting unintentionally hotter than 
the rest. In cases where the bits of solder are 
unavoidably liable to catch the heat of the flame 
too soon, then as soon as they are beginning to 
get too hot, they must be given time to cool 
a little by moving the Aisne off them for a 
second, and some of the heat is then drawn from 
them by the natural attraction of the larger 
pieces of metal which are in contact with hens 

It is well to try and understand the reasons of 
these things from the beginning, even if much 
of their application will only come with more 


[2 
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advanced work, because each scrap of knowledge 
of this kind makes it easier to account for the 
failures which must occur at first, and an under- 
standing of the probable c causes of failure makes 
the accompanying discouragement much less 
trying. Moreover, with hese: ideas in the mind, 
a aki will be implanted of steering clear of 
dangers unconsciously, and that will be especially 
valuable later on, when in more complicated 
work there are many other things to be watched 
and remembered at the same time. 

In connection with the use of silver solder 
another point should be mentioned here. The 
small proportion of brass which it contains in 
order to enable it to melt at a lower temperature 
than standard silver, is injuriously affected by 
long exposure to heat; for brass is a mixture of 
copper and zinc, and zinc is a volatile metal, 
that is to say it vaporises into gas and burns 
away when a certain temperature is reached and 
maintained long enough. If this is allowed to 
happen, the solder will no longer melt at its 
proper temperature, and that is why, if the 
solder begins to glow with heat before the 
surrounding parts are hot enough, it must be 
given a second or two to cool a little. Also the 
small quantity of lead which is often contained 
in silver solder has an objectionable power of 
eating away silver with which it remains in 
contact at a high temperature. 

In order to prove this, put a bit of solder on 
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a silver grain, and melt it very slowly by 
heating it gradually to a dull red without in- 
creasing the temperature enough to melt the 
solder, until it has been exposed to the heat for 
some little time. Afterwards clean it in the hot 
pickle, and you will probably find that the 
solder has eaten away a little hollow in the 
silver. Similarly, if a joint which has been 
silver-soldered is afterwards exposed to the 
action of the blow-pipe flame too much, while 
other joints are being made near it, it will 
become spongy or porous, owing to the forma- 
tion of tiny ate where particles of zinc have 
been burnt away. 

Apart from being careful not to continue the 
heat too long, there are two ways of avoiding 
this last trouble. The previously made joint 
may be painted with para water, 1n which case 
the solder will “flush ” or “ run : again and be 
uninjured ; or if this cannot be allowed for fear 
of the pieces that have been united coming apart 
again, the old joint may be coated with a paste 
of jew ellers: rouge and water or loam and water, 
which if it is fairly thick, will prevent the Keat 
from attacking the solder. But no rouge must 
get near the spot where the new joint is to be, 
or else the solder will not run properly, and it is 
best to wash away all the rouge with water, after 
the soldering is done, before putting the work in 
the pickle, as this would be spoilt by the rouge. 

The beginner who has read through these 
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somewhat detailed recommendations connected 
with the use of the blow-pipe flame and of silver 
solder, may perhaps feel rather bewildered with 
such a multiplicity of directions and cautions, 
and I do not recommend him to do more than 
just read them through at this stage ; but, having 
done so, when difficulties and failures occur later 
on, he will perhaps have a vague recollection that 
there was something bearing upon the difficulty 
he has encountered. and then will be the time to 
re-read these passages more carefully in the light 
of his experience. The index at the end of the 
book should make it quite an easy matter to turn 
up the particular passage, of whose existence the 
student has been reminded by some difficulty 
which he has encountered in his exercises. 
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CHAPTER XIX. 
CONSTRUCTIVE USES OF GRAINS AND CLUSTERS. 


To return, then, to the first exercise in 
soldering, that of uniting two grains. 

As soon as this has been accomplished suc- 
cessfully, it should be repeated at least a dozen 
times. Then try and add a third grain to some 
of the pairs. You will probably aad that the 
third grain sometimes gets united to one only of 
the other two, instead of to both. 

A close examination of Fig. 22, p. 55 (espe- 
cially if you look at it through a magnifying 
glass), will show you that this has happened in 
several of the clusters, and that the appearance 
of the cluster is thereby considerably spoilt. 
The last cluster but one in the top row illustrates 
this point clearly. In this group the four grains 
ought to form a symmetrical lozenge shape, but 
the solder which unites the lowest grain to the 
others has run all to one side, and has carried the 
grain with it, so that it leaves an ugly open joint 
on the other side, and disturbs the symmetry of 
the arrangement. This, and the many other 
similar defects in the other clusters, resulted 
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simply from hurrying the process of soldering, 
in consequence of which the grains were not all 
of them evenly heated at the moment when the 
solder melted—that is the essential point. 

In a series of examples like those illustrated in 
Figs. 22 and 23, these defects are not of oe 
serious consequence ; they are indeed useful « 
object lessons of things that must be spoiled: 
but in ornaments that are intended for use they 
would not only be a constant eyesore, after they 
had once been detected, but would also seriously 
impair the strength of the object. 

Grains are very often used in jewellery almost 
as much for constructive as for decorative reasons. 

Take for example the quadruple ring in Fig. 25, 
p. 63, in the lowest row but one. The four 
rings are joined together by being all soldered to 
alternating rings of beaded wire, with which 
they are in contact where they Broiien out in 
front, and similarly at the back, where the points 
of contact are more extended ; but if they were 
separate everywhere else there would be an 
undue strain on these joints, and the ring as a 
whole would feel springy and weak. In order 
to give it a satisfactory feeling of rigidity, it is 
important that all the grains eaten are used to 
bridge across the spaces, should be securely 
soldered to both of those parts which they touch. 
Apart altogether from their constructive value, 
these grains also give this ring its characteristic 
indivdd uality. 
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The same remark applies to the ring next 
above the latter in the illustration, and perhaps 
most of all to the one in the middle of the top 
row. Here the four settings which hold the 
precious stones are Soltered” together so as to 
form a central band across the front of the ring, 
but this band depends for its attachment to the 
rest of the ring on the eight beads which form 
the connection. Of course the settings might 
have been soldered directly to the beaded wires 
which terminate the ends of the hoop, but then 
those six dark spaces which help so much to 
make the design interesting, would have been 
mere pin holes, and they would moreover have 
been in considerable danger of being filled up 
with solder, owing to their smallness. 

Now look for a moment at the filigree cross 
in Fig. 11, p. 28, and take note of the construc- 
tive and decorative value of the grain clusters at 
the angles of the cross. It is difficult to decide 
from which point of view they are most essential ; 
and yet, closer examination shows that here it is 
the decorative value which is on the whole the 
most essential. For the cross is pretty strongly 
constructed in itself, and might hold together 
without the grain clusters— Sint not so the design 
—and, further, it looks as if the grains were not 
quite perfectly joined to the cross in one of the 
angles, and in contrast to this how very much 
even the appearance gains where the connections 
are obviously sound and perfect. 
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As a final instance of grain clusters which are 
absolutely essential from the point of view of 
strength, I must refer to the chain in Fig. go, 
p. 245. The triple link whereby chain and.pen- 
dant are connected, and the twin links through 
which the twisted ones are threaded, would 
probably not stand a single month’s wear and 
tear, if it were not for the grain clusters filling 
the angles between the rings which form these 
links. ‘Therefore it is most necessary that these 
clusters should not only be securely soldered to 
the parts which they connect together , but also 
that each grain should be perfectly faite to any 
other grains with which it may be in contact, so 
that ahere may be no weak place anywhere. 

To do this securely is not especially « dithcult. 
The difficulty consists in doing it perfectly ; that 
is, in making the connection absolutely secure 
without using an undue amount of solder, and 
that is one reason why the solder is cut into such 
tiny pieces. The size and thickness of these 
varies considerably according to the thickness and 
size of the objects to be united, and, if there is 
a considerable bulk and weight of tiGe to be 
heated through, the solder must be correspond- 
ingly thick, so that it may not melt prematurely, 
aweden. in these first exercises we are dealing 
with small objects, some of them minute, and as 
the tendency of beginners is generally to use too 
much solder, it ill be well to aim at using the 
smallest quantity which will suffice. 
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When a few of the twin clusters have been 
successfully converted into triple ones, the next 
stage is to learn how to make these latter at one 
soldering. Moisten three separate grains with 
borax-water so that they remain in contact on the 
charcoal block, and place a somewhat larger bit 
of solder than those you have hitherto been using 
in the hollow at the centre of the cluster. Dry 
up the moisture carefully, and then direct a 
gentle, silent flame as nearly as possible vertically, 
downwards on to the cluster in such a w ay that 
this is altogether enveloped in flame. W atch the 
solder carefully to see that it does not get heated 
too quickly, and keep up a slight movement to 
ensure the three grains being ‘all heated to the 
same extent. 

When the solder melts it should spread evenly 
into all three of the joints between the grains, and 
unite them together quite securely. If it does 
not do so, it must be for one of the following 
reasons : (i) the amount of solder used may not 
have been sufficient; (ii) the solder may have 
been displaced by tuG evaporation and expansion 
of the borax-water; (111) the grains may have 
become slightly acai by this same cause ; 
(iv) the heat may have been too sudden ; or (v) 
unevenly distributed ; or (vi) too slow, causing 
the solder to perish. 
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CHAPTER XX, 
DEVICES FOR MAKING CLUSTERS OF GRAINS. 


A Frew trials will probably enable you to see 
which of the reasons given in the. previous 
chapter accounts for any failures you may have, 
and a few more should enable you to avoid 
failure, when once you have determined its cause. 
Don’t be satisfied until you have made at least a 
dozen clusters of three grains quite perfectly. 
You will very soon use them all up and wish you 
had made more. All other clusters or groups 
are best made from groups of two or three, 
previously soldered together, with the addition of 
single grains afterwards where required ; for 
more than three grains are not easily united, 
at one soldering, in any required arrangement. 
They have a way of moving into different 
arrangements when the solder is in the act of 
melting. They will even sometimes roll around 
each other and mount up into a pyramid, by 
force of capillary attraction, if the flame is kept 
on them a moment too long. But when a large 
group 1s made up of several twin or triple clusters, 
and it is only a case of soldering these clusters 
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together, there is no great difficulty in avoiding 
these troubles. It is, however, important to re- 
member to paint the previously made solder- 
joints with borax-water, before uniting them 
with new ones, so as to bot the risk of burning 
the solder in the first joints (as described on 
Dp. £20). 

The cluster in the middle of Fig. 22, formed 
by three triple clusters leaving a hole in the 
middle, and the last example in naire same plate, 
which is made up of seven triple clusters, are 
both quite easily made in those two stages, but 
it would be extremely difficult to make either of 
them at one soldering. Again, even the group 
of four grains in the middle of the top row in the 
same plate, which looks so very simple, is not at 
all easy to make in one soldering, though it 
comes readily enough when two _ previously 
soldered pairs are placed alongside and are then 
united into one cluster. 

Rings of grains, such as those in the second 
and third rows, are also much easiest made out 
of a number of twin clusters with the addition 
of one single grain where odd numbers are to be 
used. If such an arrangement requires the use 
of a good many twin clusters, it is best to make 
a shallow circular groove in the surface of the 
charcoal block, either with dividers or with 
a ring punch, but only just deep enough to keep 
the grains from rolling about. Such a groove 1S 
not likely to be exactly the right size to take 
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just the full number of grains to be used without 
leaving any space over, but that does not matter 
SO long as the space that is left is not consider- 
able. 

All the pairs are soldered together, except 
where the space is left, and w rel they are cool 
this space is closed up by carefully bending the 
ends of the string of beads together, after which 
the last joint is saidered: Similarly, if the groove 
is slightly too small so that a grain has to be 
omitted, one open space is left, and this is then 
gently opened until there is just room enough for 
the last grain. Asa matter of fact, large rings 
of beads are usually made as aecaribed on pp. 72, 
73, but the above method is useful for small rings 
composed of comparatively large beads, w hen 
the rings are still too large to Ke made passably 
true without some guide to keep the grains in 
the right curve. 

The clusters of grains in Fig. 23 are, all 
of them, first made as in Fig. 22, and then 
smaller grains are soldered to hese groups, either 
singly or in twos, threes or other arrangements, 
as may be required. ‘The methods employed 
are for the most part those already described, but 
where clusters of grains of varymg sizes are 
soldered together, it must be done in a slightly 
ditferent way. 

In such cases it 1s generally desired that the 
large grains should stand up above the smaller 
ones, 4¢., that the grains should all be about 
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level at the back, or else that the large ones 
should project beyond the small ones equally 
before and behind. Whichever effect is desired, 
it is best to do the soldering in this case, as 
indeed in almost all cases, from the back; and 
so, when the cluster of large grains has been 
made and cleaned ready for the addition of the 
small groups, it is pressed down a little way into 
the charcoal block with the Hat end of the 
tweezers until the small clusters, when laid 
against 1t on the charcoal, will touch the large 
grains at the right level. 

This method of pressing the work down until 
it is partially embedded in the charcoal, is also 
sometimes useful for keeping several small parts 
in place during soldering, but, unless they are 


very small, trouble ensues from the expansion of 


the metal when heated, because the charcoal 
does not expand, and so, when the metal is 
heated, there is not enough room for it in the 
hollow which contained it when cold. Con- 
sequently it rises up and the arrangement may 
be completely disturbed, and all the little bits 
of solder will then most probably have been 
displaced. 
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CHAPTER XXI. 
MAKING AND USING DISCS AND DOMES. 


THE next stage consists in making clusters 
like those shown in Fig. 27, p. 65, and, in 
order to do this some of the large grains are 
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FIG. 45. 
A. Round Cutting Punch. B. Flat Stake. 
C. Cup- (or Bell-) pattern Troy Weight, used 
as a triblet for setting rings true. 


hammered flat. A few sharp strokes of the 
hammer while the grain rests on the polished 
surface of the flat steel stake (Fig. 45, B) are all 
that is necessary. Take care, however, not to hit 
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the stake itself with the edge of the hammer, or 
it will get dented, and any such marks will be 
reproduced on the silver discs themselves if they 
happen to be lying on the dents when struck. 

The face of the hammer should be parallel 
with that of the stake when the grains are 
struck, so that the upper and under surfaces 
of the discs (into which the grains are con- 
verted) may also be parallel. A disc whose 
surface slopes down to one side never looks 
well. Also such a disc is not likely to be 
truly circular in outline, as the sloping surface 
proves that one side has been made to bulge 
out unduly, by being hammered more than the 
other parts. 

If the discs show a tendency to split at their 
edges while being hammered down, as they will 
do sometimes, this shows that they will not stand 
so much hammering without an intermediate 
stage of annealing. If this annealing is done 
before any sign of a split appears, the ham- 
mering may be continued so as to increase the 
size of the disc, while at the same time its 
thickness is still further diminished. 

It is not very easy to solder the edges of 
these discs together without allowing any of 
the solder to “flush” on to the flat tops, which 
seem to have a peculiarly strong attraction for 
the melted solder. However, if the precautions 
given above (pp. 113—1 16) are carefully observed, 
it can be done ; ae it is best to solder fron 
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belind whenever possible, and for this reason 
the discs should be examined before they are 
soldered, in case they look better on one side 
than on the other. Then, provided that the 
best surface is always turned downwards, it will 
not matter so much if the solder does happen 
to spread over the upper surfaces of some of 
the discs, because these surfaces will eventually 
be at the back. 

When a disc is to be soldered on to the 
top of a cluster, as a centre of a small group 
for example, it is best to melt a little solder 
on to one of its flat surfaces, so that the solder 
spreads out nearly all over that surface. Then 
put some fresh borax-water on to it, and place 
it where it 1s desired to fix it, with the soldered 
face turned downwards, and warm the whole 
mass carefully, keeping the heat off the disc 
itself as much as possible, or else the solder 
on this will not adhere to the parts below. 
The lower part must be made the hottest, so 
that it may draw the solder down when it 
melts. : 

For making thin discs, circular steel cutting 
punches (Fig. 45, a) will be required, and some 
sheet silver and something to punch it on. The 
best thing for this purpose is a cake of zinc, or 
of bronze, which should not be less than half 
an inch thick—preferably twice that thickness-— 
and 2, <9 1° 4s a. handy size. But such a 


cake of metal has to be specially cast for the 



























DISCS AND DOMES 131 


purpose, and, though it is convenient to have 
one, yet for punching a few small discs such as 
are now required, all that is necessary is to 
protect the surface of the steel stake with an 
old halfpenny which has got worn quite smooth, 
the coin being laid down on the stake with a 
pinch of modelling wax between in order to 
keep it from moving about. On this, discs can 
be cut perfectly well, even out of comparatively 
thick sheet silver if required, and, as ‘* coppers ” 
are really made of very hard bronze, one will 
last a long time. 

The steel stake itself, though very frequently 
wanted, is not absolutely necessary if an old 
flat-iron can be found. This will make a good 
substitute, if it 1s mounted between two stout 
pieces of wood of equal width, rather broader 
than the projection of the handle of the iron, 
and about the same length as the iron itself. 
They should be fixed together by a couple of 
long screws, or, better still, bolts, so that one 
aan is on anal side of the handle of the iron, 
which is thus supported between them on their 
edges, with its bottom turned upwards. If this 
surface is not bright, rub it well with fine 
emery cloth. 

Any fairly solid piece of iron or steel will do 
for hammering grains, etc., upon, so long as it 
has a smooth flat surface, which with emery 
cloth can soon be polished. 

Where it is an object to minimise noise, the 
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stake should be laid on a leather sand-bag 
(Fig. 46, B), or on some loose sand in a box or 
tray, or even on a thick pad of folded news- 
papers, by which means the sound is effectively 
deadened and greatly mitigated. 

“Straw pads,” made of corrugated straw- 
board coiled up into mats, are also sold for this 
purpose. 

Here it 1s perhaps necessary to say that the 
small silversmith’s hammer, which ought to 
have a perfectly smooth and brightly polished 
face, must wever be used for striking steel 
punches, unless with the side. Any ordinary 
hammer will do, and is all the better for being 
rather heavy. A_ big repousse She is, 
pert 1aps, the most convenient if you happen to 
have one (Fig. 41, £). It is best to give the 
punch a number of rather light taps, taking 
good care to hold it firmly in one place, but 
swaying it slightly first to one side and then 
to another, so that after a circular mark has 
been made, the actual cutting through is done, 
as it were, bit by bit rather than all the way 
round at once, _ 

In order to convert the discs into domes or 
cups they are as one at atime ina hollow in 
the doming-bl ock (Fig. 46, c), into which they 
will just drop fairly easily, an 1 they are then driven 
down into the hollow with the hammer and ; 
ball-faced- or doming-punch of suitable ee 
A large doming-block is rather expensive, but a 
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jeweller very rarely needs the large hollows, and { 


if the block has only small hollows, its cost is 








F 1c. 46, 
A, Domine Punch. B. Sand-bag, 
C. Doming Block. 


very much reduced. Moreover, thin discs can 
be domed quite well in hollows made with 
hammer and punch ina cake of lead (Fig. 41, n), 
or even a piece of wood if it is pretty hard. 








CHAPTER, XXIL, 
MORE DETAILS ABOUT MAKING WIRE RINGS. 


AssuMING, then, that a fairly complete stock 
of all these different circular forms has been 
prepared, each form being repeated in a con- 
siderable variety of sizes, the next step will 
consist in uniting some of them into pairs and 
threes, in order to facilitate the composition of 
designs by experimental arrangements. 

In dealing with the rings, each one must 
first be carefully set, so that its ends are brought 
close together until they press against Sle 
other, care being of course taken to preserve the 
perfect circle of each ring. In the case of the 
smaller ones, a plan that answers very well is to 
put them on the flat stake, and press them down 
one by one with the broad flat end of the 
tweezers until the ends of each ring are in one 
plane (when cut off the coil, each ring formed 
part of a spiral), and then to close the ends 
together, gently but firmly, with the snipe-nosed 
pliers, But the closing must be done by giving 
the ring a slight squeeze with the pliers, first 
across one way and then across the reverse way, 
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for otherwise it will be liable to get squeezed 
out of shape. If it once begins to lose its 
circular form it will yield suddenly to the 
pressure of the pliers, and double up and be 
wasted. 

The larger-sized rings should be closed by 
gripping them flat-wise near their cut ends with 
two pairs of snipe-nosed pliers, by means of 
which the ends are easily brought together in 
the same plane. All those rings WwW hich are to 
be reserved for use singly must have their joints 
soldered at this stage ; but great care must be 
taken not to use more solder than will just fill 
the joint nicely. If there is too much solder, 
it will, of course, make that part of the ring 
thicker than it ought to be, and will spoil 
its shape. The solder can be filed or cut 
away, but that is troublesome, and the effect 
will not be nearly so good as if the amount 
which is used is only just sufficient. When the 
soldering is done, a further element of variety 
may be aitemnea by lightly hammering some of 
the rings on the flat stake, so as to make their 
upper and under surfaces flat. 

In the illustrations of ornaments constructed 
out of circular forms (Figs. 28, 30, 31, pp. 69, 
72, 74), some of the rings are larger in diameter 
than admits of their being conveniently made 
by coiling a length of wire round a steel rod, as 
described on p- 99: Theoretically, there is no 
limit to the size of rings which can be made in 
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this way, though for any except the small sizes 
already treated of, stee/ rods are not essential, 
tubes of brass, copper, or iron being nearly as 
good ; but the jeweller does not, as a rule, want 
enough of these larger rings for it to be worth 
his while to make many of them at once, or to 
keep such a variety of rods or tubes as would be 
necessary to meet every emergency. 

The usual method, when only two or three are 
required, is to bed a piece of wire with the 
pliers, or, if it 1s large enough, with the fingers, 
so as to ascertain the exact length ee + tor 
the required ring; to cut this off, file the ane 
flat, and solder them together ; get to leave the 
final perfecting of the Gikcular form until after 
this has been done. ‘This final adjustment of 
shape is called ‘ setting,” or “truing,” and in 
order to set rings of varying sizes, most jewel- 
lers have several tapered atinels or triblets 
(Fig. 44, A to F), 

One of the objects, however, of these ele- 
mentary technical chapters i is to enable beginners 
to learn how to make simple ornaments with 
the most limited and inexpensive outfit of tools, 
and tapered mandrels or triblets are rather costly. 

One small triblet is almost necessary, but for 
those who must observe strict economy it is 
generally possible in a town of any size to pick 
up a few second-hand cotton- -spinners’ spindles 
for a trifling sum, and they will serve very well. 
These and many other most useful odds-and-ends 
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can often be found on the barrows of hawkers 
who ply a trade in tools in the poorer quarters 
of most big towns on Saturday nights. An old 
steel “ heckler’s tooth,” though less often found, 
is also very handy to a jeweller. It is simply a 
piece of the best round steel s« jyuared at the butt 
end, and evenly tapered down to a fine point, 
the total length varying from five to nine inches 
(Fig. 37, Kk). 

In order to “‘ set” a ring true after it has been 
soldered, it 1s slipped on to the triblet (or substi- 
tute) as far as it will go, and this is then laid flat 
on the bench so that the butt end, which 1s held 
in the left hand, projects over the edge of the 
bench from fie place where the ring binds. 
The ring is thus pressed against the edge of the 
bench while the triblet is rotated, and the ring 
is tapped with a mallet, and encouraged to slide 
along the triblet until it fits this closely all 
round. It is then truly circular, and is slipped off. 

If you want to “set” a ring which is larger 
than your triblet, there are various substitutes. 
Perhaps) you may havea “ sparrow-hawk,” which 
is a sort of miniature smith’s anvil, made as small 
as four or five inches long (Fig. 41, kK). One 
end of this is roughly tapered round, and, 
although the ring will not fit it like it does the 
triblet, it can be set true by tapping it while it 
is slowly revolved, at the pl. ice where the curve 
of the sparrow-hawk is the same as that of 
the required circle, Bell-shaped Troy weights 
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(Fig. 45, c) are also very useful. Failing either 
of these, you may find it possible to make shift 
with lie handle of a pair of pliers or some other 
tool, but for a ring measuring say ?-inch or more 
in diameter, a more reliable Enerkna is to spring 
it on to a disc of sheet brass, or copper, or iron, 
and anneal both together, after which the ring 
will retain its circular form when taken off the 
disc. Halfpennies, pennies, and washers are all 
useful for this purpose, or you can strike a 
circle of the required size on a piece of fairly 
thick sheet brass, and afterwards cut and file 
it to this line. 

This method is very useful for other shapes, 
such as ovals, heart- shapes, etc., which you are 
likely to want as you progress to more advanced 
work, and it applies particularly to slender wire 
rings or frames. ‘Thick ones can be set with the 
pliers, which are then used to straighten or to 
bend the wire according as it is curved too much 
or too little in different places. But when 
annealing a slender ring or frame, on a disc or 
otherwise shaped piece of sheet metal, you must 
remember that the sheet metal will expand as it 
gets hot, and that this and the surrounding wire 
must be heated evenly, or else the expansion of 
the former may burst the ring. 

If you are making a ring of perence wire, like 
those shown in Figs. 28, 1, take care that 
the wire 1s properly Ae cua you bend it. 
As sold, it is generally quite hard. and when 
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bent in this state, the nicks between the beads 
make it very liable to break. 

Unless the wire of which a comparatively 
large ring is formed is very thin indeed, its ends 
can be made to press close against one another 
while they are being soldcted? just as was done 
with the small ones, except that it may first be 
necessary to close up the ring a little until the 
ends pass each other, and fhe spring it open 
until the two ends are pressed firmly together. 
But if the wire is so thin that this ts difficult, it 
may be secured to the charcoal block with a few 
ordinary pins, so that the ends are kept properly 
in position. The pins should not be too near 
the joint, or they will be liable to get melted, 
or the solder may stick them to the wire. 

All jewellery which is built up out of a 
number of separate pieces soldered together 
needs “boiling out,” from time to time, in hot 
pickle, so as to remove the borax, and to restore 
a pertectly clean surface to the silver. When a 
joint is soldered, the borax melts into a kind of 
yellowish glass, which is so hard, that if you try 
to remove it wie a file, this aA be spoilt, but 
it is dissolved very quickly by hot pickle. Boiling 
out does not improve the silv er, so that it should 
not be done oftener than is necessary, nor should 
the process be continued after the borax has been 
removed. Generally a minute is long enough ; 
but as soon as the pickle has done its work, the 
silver will have assumed a dead pearly white 
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colour all over, and then it should be well rinsed 
in clean water so as to remove all traces of the 
acid. Ifa second joint has to be made very near 
to a previous one, boiling out is advisable before 
the second soldering, Recatue if a nick is already 
full of vitrified borax, it is obvious that there w il] 
be no room there fie solder as well. 
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CHAPTER XXIII. 
ON THE DRAWING OF FLAT WIRE. 


In Chapters X., XI. and XII. I treated of the 
variety and beauty of designs which are within 
the reach of a jew eller, even if he restricts him- 
self to the use of civenlar forms only, such as 
grains, discs, domes and rings. But fortunately 
aeran is no necessity for imposing any such limi- 
tation, though it is true that it does stimulate the 
invention, arial that it ensures a sense of unity in 
the designs that are produced. 

Now, however, let us consider what other 
shapes can be made out of short bits of wire, 
and because it is easier for bending, and because, 
too, the objects made will thus have a pleasanter 
and more interesting appearance, let us use flat 
wire instead of round. So long as we have suit- 
able draw- plates it iS just as easy to make wire 
whose section is oblong, or square, or triangular, 
or half-round, or oval, as it is to make it round. 

There is no special advantage in always draw- 
ing your own wire, but when you want some ofa 
size you have not got, it 1s often very satisfactory 
to be able to draw it at once yourself, instead of 
having to put up with the interruption and delay 
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of getting it from a dealer, who also may not have 
any of that particular size or section in stock. 
In any case the beginner should at least draw 
enough wire to realise how much it is possible to 
do by hand, and just how to do it. 

Althoug h silver is nowadays very much cheaper 
than it ised to be, it is still a great deal too ex- 
pensive for any ordinary craftsman who works 
on a small scale, to keep a stock of it, in sheet 
and wire of all sizes. 

From time to time He wire will be wanted 
in small quantities, perhaps round, perhaps flat, 
at other times half round, or it may be Bees or 
triangular, so that if the dtp: of spare silver has 
to Kes a modest one, it is best to have a length of 
round wire of say No, 12 I.8.G. for such pur- 
poses, and to cut pieces off this for drawing down 
when required.* The round wire can soon be 
hammered either Hat or approximately square on 
the. steel stake, or if it is to be half-round or 
triangular, it may be quickly hammered into a 
groove of the righ t shape filed across a suitable 
solid piece of iron or brass, and then, if you 
have the necessary draw- plates, you can soon 
convert a piece of it to the particular size and 
section which you happen to want. However, if 
you know beforehand definitely just what jobs 
you are going to do, it will be decidedly more 
economical to buy the silver in the form and size 


* A length of No. 12 I,S.G. standard silver wire weighing one 
ounce (Troy) would measure very nearly two fect. 
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in which you are going to use it, 1f your own 
time is of more than very slight pees value. 
Wire which is really stout cannot be drawn by 
hand, and in a fully equipped workshop there 
will be a draw-bench for drawing it by me- 
chanical means, and similarly a flatting mill for 
reducing the thie kness of sheet. But these tech- 
nical chapters are intended more particularly for 
the help of beginners, who have very few tools, 
and none that costs more than a few shillings. 

Draw-plates are among the most expensive of 
these, but I will assume that you have three of 
them, two for round wire and one for flat wire. 
The largest of those for round wire (Fig. 38, G), 
should have two rows of holes, and should draw 
wire from No, 12 I.5.G. (No. 41 on the draw- 
plate), to No. 19 1.8.G. (No. 60 on the draw- 
plate). 

The second plate (Fig. 38, kK) which follows 
the one last mentioned, has three rows of holes 
and draws the wire from No. rg I.8.G. to 
No. 27 I.8.G. (No. go on the draw-plate). The 
third plate (Fig. 38, 4), has two rows of holes 
for flat wire from 12 X 171.5.G. to 19 x 24 
I.S.G. 

Wire which will just pass through the largest 
hole in the first plate, Peo. ING. ead ES Ga 16 
about as thick as can be comfortably aren by 
hand and then only if it is annealed first. 

Draw-plates are commonly described by the 
shape of their holes, as for example, round, flat 
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(or oblong), square, half-round or triangular, as 
the case may be, but the plates themselves are 
enerally rectangular and oblong. 

If you cannot afford to buy the three plates 
above-mentioned, they are not absolutely essential, 
even to the practice of the exercises in making 
simple ornaments out of wire, which are ex- 
plained in this book, because any dealer will 
supply you with the wire ready for use in what- 
ever sizes you need it. 

For the following exercises you will want a 
considerable quantity of flat wire, of say 19 x 24 
[.S.G. size, and for the sake ae economy such 
exercises may very properly be carried out in 
brass or copper. 

You will, however, want to use silver in the 
more advanced exercises, for many of the objects 
may be used later on as the bases of complete 
pieces of jewellery. But the results of the earlier 
exercises should be kept for future reference, on 
the sampler principle, so that it would be un- 
necessarily extravagant to use silver for these. 

Roughly speaking, if a certain length of copper 
wire costs Id., the same length of silver wire 
would cost about four shillings and fourpence. 

Whatever metal you are going to use, the wire 
will be produced and racked in the same sort of 
way, and one of the most natural methods is to 
take a few feet of stout flat wire, measuring in 
width and thickness about 12 x 17 1.5.G., and 
to draw it down to the required size. This 


or 
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method is necessary if you are wanting one of the 
larger sizes of flat wire, say any of the sizes given 
by ‘the first three or four holes in your flat wire 
draw-plate (Fig. 38, H), and it is the obvious 
method to adopt if you have a supply of stout 
flat wire in stock. If you have no stout flat wire 
you can soon flatten some round wire by hammer- 
ing it on the steel stake. No. 13 L. S.G. round 
wire, when hammered flat, should go through the 
first hole in the plate for fat wire ; but try ashort 
piece first, in order to make sure that it is right, 
and, if it is still too large, draw the wire ane n 
another hole or two kefore Hattening it. 

You will naturally avoid drawing down the 
wire unnecessarily small while it is still round, 
because there will be a greater length of it to 
hammer flat. If you begin with flat wire which 
just fills the biggest hale: it will have been 
stretched to about six times its original length 
when it has been pulled through all the holes, 
down to the smallest one. 

Another plan often adopted when flat silver 
wire is wanted, is to cut a narrow strip off a piece 
of thick sheet ; but that can only be done with 
big shears, and even then it is far from easy ; and 
moreover, a beginner, if he had any sheet of the 
necessary thickness, would probably only have 
quite a small piece, which would not provide a 
long enough strip to be worth the trouble of 
drawing down. 


re) 
Yet another alternative, that of casting a 
L 








14.6 SIMPLE JEWELLERY 


slender ingot, is also beyond the scope of the 
beginner. 

It is quite possible to draw flat wire from a 
piece of ordinary round wire which has not been 
Hattened at all, but very great care has to be 
taken in the early stages to Sold twists, for after 
i piece of round wire has been pulled through 
one flat hole it 1s fattehed so sii ghtly thatut 1s 
quite likely to turn when pulled through the 
next hole, and if this happens it will probably 
break later on. Even if it does not break the 
wire will probably be useless wherever such 
twists occur. 

The easiest way to prevent twists, and to keep 
the wire from getting entangled, is to make it 
pass between two pieces of wood, between which 
it is fairly tightly pinched, at a etanite of a few 
inches from fhe back of the draw- -plate. 
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CHAPTER XXIV. 
HOW TO DISCOVER UNITS OF DESIGN. 


AssuMING that the wire has now been drawn 
down to the right size, and carefully annealed 
(see page 96), the next thing is to cut it up into 
short pieces, all of exactly the same length. 

There is a useful little engineer s tool called a 
sliding gauge (Fig. 41, A), which combines the 
functions of a short measuring rule with those of 
inside and outside callipers, and, if you happen 
to have one of these, all you need do 1s to set the 
sliding arm, so that it leaves the end of the rule 
projecting Be exactly the length to which the 
wires are to be cut: and then you hold the flat 
wire on this projecting end of the rule, with 
your left thumb, so that the end of the wire 
presses axainst the sliding arm where it crosses 
the rule, and then you cut the wire with the 
side-nippers (Fig. 40, c), working them against 
the end of the rule. 

A very simple makeshift appliance can easily 
be devised to serve the same purpose. ‘Take two 


Hat strips of fairly stout sheet metal, equal 1 
L 2 
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width, and see that their ends are square and 
smooth. Then bind them together with fine 
wire, so that one piece projects beyond the other 
by the exact amount that the pieces of wire 
which you are going Lo Cut ought to measure, 
and use it as eee ied above. ‘The exact size of 
the strips of metal for this appliance is unimpor- 
tant, but what is commonly known as brass tape 
s-inch wide by Pé-inch thick is a convenient 
size to hold, and one piece might be 5 inches 
long and TRE other, say, an inch less. The only 
re eally important thing is that the ends should i 
filled carefully, so as to be truly at right angles 
with the length. Otherwise the projecting end 
will vary in length at different parts of its width. 
If you have a small steel square like that illus- 
trated in Fi ig. 41, the thin blade of that will 
provide one of these slips. 

A long length of wire will be easier cut up 
into short pieces if it is first divided into mode- 
rate lengths of, say, three or four feet each, and 
if these are firmly stretched with two pairs of 
pliers, until they are perfectly straight and free 
from any tendency to curl up. They can then 
be laid flat across the bench or table, under a 
book or other moderate weight, to prevent the 
wire from shooting away each time a bit is cut 
off, as it would otherwise do. In order to 
straighten wire by stretching, it must first be 
properly annealed, 

A convenient length for the bits of wire 
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FIG. 47. 

Gold Brooch, set in silver frame, with 
coloured glass inlay. 
Arglo-Saxon. Found at Faversham. 
British Museum. 





FG. a8; 


Gold Brooch, set in silver frame, with 
coloured olass inlay, 
Anglo-Saxon. Found at Faversham. 


British Museum. 
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which have now to be 
cut, in order that they 
may be bent into units, 
is thirteen-sixteenths of 
an inch. ‘That may seem 
an arbitrary and unne- 
cessarily precise measure- 
ment; but when once 
the sliding gauge, or its 


— 


X 


makeshift substitute, 1s 





Fic. 49 
Gold Pendant, set with garnets set, there is no more 
and coloured glass inlay. trouble about it. How- 
Anglo-Saxon. Found at Faversham. ; 
British Museum. ever, there is probably 


no special virtue in that 
particular length, and I give it merely because 
when I cut my wire into lengths in order to 
make the units illustrated in a later chapter, | 
happened to choose a length which subsequently 
proved to give that measurement. 
| And now. when the wire 
has been cut up into equal 
lengths, let us make from 
these pieces as many different 
forms as we can by bending 
the wire with pliers. 
At the first attempt it may 
not seem possible to think ot 





very many, but, by carefully |. Me Ne 
4 ’ : - 3 - rOK -endant, set with a 
watching the action of the earnet and coloured glass 
inlay Anglo-Saxon. 
pliers when making those 0 SDE OpsE On 


Found at Faversham. 


forms which at once occur to British Museum. 
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the mind, almost endless variations will gradually 
suggest themselves. Three or four of the most 
interesting of these appear in Figs. 47 to 51, in- 
clusive, and a close examination of other antique 
jewellery and of traditional peasant work will 
frequently result in the discovery that such 
simple little forms as these have played quite 
an important part in the design. 





Fic. 51. 


Gold Brooch, set -with garnets and with coloured 
elass inlay. . Anglo-Saxon, Found at Doyer. 
British Museum. 


Examples of this appear in Figs. 8, 18, 25, 
and 89. But the same forms recur again and 
again, and they are much more often used just 
as a filling for backgrounds than as units out of 
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which to build up patterns. Looking at them 
from this latter point of view, many variations 
which when taken singly appear too incomplete 
to be worth consideration, may yet, if repeated 
and used in conjunction with other forms, prove 
to be not only admissible, but even to be of the 
greatest value as material for pattern building. 


4 


Cau Brie ge Vie 
THE METHOD OF CURLING WIRE INTO SCROLLS. 


Now take the small round-nosed pliers 
(Fig. 40, N) and curl the ends of some of the 
wires, and bend them into all the forms you 


can think of, making regular stages in the 
— X © 


bending, so that the results vary in evenly- 


graduated sequences, the pliers being turned 
each time through, say, go°, ze., through one 


dS 
right angle, that amount being easily gauged 
by the eye. In some cases, no doubt, the 


difference may seem too slight to be regarded 
as a fresh form, but in others half that variation, 
or even less, will be found to be well worth 
recording. Generally speaking, the degrees of 
variation should be smallest when the form 1s 
mainly composed of straight lines. But do not 
let yourself be bound by rules in these matters. 
Use your own judgment, only, always prove to 
yours_lf by experiment that it 1s correct. Thus, 
when you feel uncertain whether a variation is 
worth ‘recording, make three or four duplicates, 
and place them one against another in different 
ways, and you will know directly whether the 
form in question is a useful one or not. 
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When you have made all the forms which 
the round-nosed plers will give, and have 
exhausted, for the time being, any suggestions 
of ideas which may have been aroused in your 
mind by the action of the pliers or of the wire, 
it will be time to begin using a pair of flat- 
nosed pliers, and it rill be Best to take the 
snipe-nosed ones next (Fig. 4o,K). If you have 
two pairs of these, take the larger pair with the 
blunt ends. If you could not buy any with 
blunt ends, select one pair whose ends are the 
least pointed, and gently rub the ends on a piece 
of F.F. emery-cl loth while this 1s stretched over 
the flat stake, until the flattened ends measure 
one-sixteenth of an inch across. To do this the 
closed pliers must be held quite vertical, so that 
the ends may be ground square and true. Very 
little pressure will be required, as the emery- 
cloth cuts keenly. | 

Now practice rolling up the ends of some of 
the wires into close scrolls, as shown in Figs. §2 
to 55 inclusive, having first curled them round 
through two right angles with the round-nosed 
pliers. It requires a lot of practice to make 
close scrolls perfectly, and unless they are almost 
perfectly made they will never look well, their 
essential characteristic being that they are curled 
not dent. In order to achieve this, the pre- 
liminary curl, given with the Ponmaennses pliers, 
must now be closed in very gradually by a 


number of rather gentle squeezes, each. one of 
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which takes effect on a slightly different part 
of the wire. The first squeeze (Fig. 52) must 
reduce the size of the outer half of the curl, so 
that the end begins to turn towards the straight 
part of the wire, after which it will be found 





F1G: $2. 


Curling Flat Wire into a Close Scroll. 


possible at the next squeeze to grip a smaller bit 
of the end of the curl, until it is almost doubled 
round, and the closing in of the extreme end ts 
completed at the following squeeze (Fig. 53), 
when a still smaller bit iS gripped. The end 
of the wire should then appear as shown in 
Pig. 54. 

These first stages are the important ones, and 
if they are successfully accomplished any further 
scrolling is easy. But the danger is that if you 
exert a very little too much pressure at first, the 
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wire will dend instead of curling, and then your 
| scroll will be hunchbacked. 
In order to avoid this danger, each of these 
early stages must in reality comprise several 
distinct squeezes, and for each squeeze the 








BIG: 3. 
| Curling Flat Wire into a Close Scroll. 


i position and grip of the pliers must be very 
| slightly varied. ‘Thus, to alter the end of the 
scroll from the form shown in Fig. 52 to 
that represented in Fig. 53, there should be 
i three distinct stages, after each one of which the 
scroll is gripped with the pliers afresh, and each 
time it must be a slightly smaller piece of the 
curl which is gripped. 
When the squeeze, for which Fig. 54 shows 
the preparation, 1s exerted, it will be observed 
that it has the effect of causing the scroll to ro// 
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FIG. 54. 
Curling Flat Wire into a Close Scroll. 


itself up tight into the form shown in Fig. 55, after 
which, any further curling that may he desired, 
is done by gripping the scroll as shown in that 
illustration, and then by pulling the pliers round 





FIG. =< 
Curling Flat Wire into a Close Scroll, 
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towards the left hand, while the rest of the wire 
is securely held between the left thumb and 
forefinger. 

When you have succeeded in starting a few 
scrolls without ‘‘ breaks” or sharp bends, con- 
tinue the curling until the wire is completely 
rolled up into a neat spiral. This will prove 
how far the first stages were successful, for the 
finished spiral cannot look perfect Dniees it was 
begun right, and you will be able to see at once 
whether the line that divides one fold of the 
wire from that next to it, forms a true spiral 
or not, 





CHAPTER XAVI. 
AN ALPHABET FOR JEWELLERS. 


In order to appreciate fully the importance ot 
this process, on which I have laid so much stress, 
it will be well at this point to look ahead for a 
few minutes, and to examine Figs. 66 to 69 
attentively. Anyone who does so can _ hardly 
fail to realise that the close curling of the end of 
a wire, enters more frequently into the com- 
position of those designs than does any othe 
characteristic. 

It is very probable that in making these scrolls, 
you will have found that the roughened surfaces 
of the pliers, with which you have gripped the 
wires, have marked these in an ugly way. _ If so, 
it will be necessary to take off a little of the 
roughness, by rubbing the inner faces of the 
pliers with emery cloth. But be very careful 
not to make them fo smooth. Take off very 
little at a time, and keep trying the pliers until 
you find that they will grip the curled wires 
securely enough to make the scrolls, without too 
great a tendency to slip off, and without marking 
them overmuch,. At their broader part near the 
joint of the pliers, these faces should be quite 
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smooth, and it is with these smooth parts that 
the forms you make by scrolling and bending, 
can most conveniently be “set” flat when, as 
frequently happens, some parts project beyond 
the rest, sideways. 

When the scrolling or bending has been com- 
pleted, the forms made may be laid down on the 
polished steel stake (Fig. 45, B, or some sub- 
stitute*), and tapped lightly with the polished 
face of the hammer, in order to “set” them 
more effectually, and to give what is called 
‘“‘planished ” surface to fhe edges of the wire, 
which have now become the upper and under 
surfaces of the units that have been constructed. 
But the planishing must not be overdone, because 
it will be repeated after the units are soldered 
together. They will usually be “‘spread” by the 
planishing, and will want a little closing up and 
adjusting with the pliers afterwards. 

The student will now be able to make a very 
large number of different units with the two 
pairs of pliers so far used, and he will do well to 
restrict himself to these two pairs alone, until he 
finds himself unable to obtain any more variations 
with them. If, while eng caged upon these ex- 
ercises, he scrupulously aan any reference to 
illustrations of units so made, and relies on his 
own invention and the experience gained from 
trying experiments with the pliers, the benefit 
derived will be very much greater than if he 
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laboriously imitates the forms shown in Fig. 60, 
or in other plates in which such units occur. 
At the same time he will also find the exercises 
less tedious and very much more interesting, if he 
invents them for himself as he goes on, hai if he 
merely copies. The units staal be arranged in 
sets, in an orderly way, as fast as they are made, 
and whenever a new form, suggesting a ae 
series of variations, is accidentally produced, c 
incidentally thought of during the progress of 
making another set, it should be put aside by 
itself, as a reminder that it requires development 
later on. 

A reference to Fig. 60, p. 173, will explain 
what I mean by arranging the units in “sets. 
Thus, taking the first line of units in Fig. 60, B, 
it will be seen that the first three units in this 
line represent one “set’’; the amount of variation 
between each one and the next, being that given 
by turning the bit of wire Thick is gripped in 
the pliers through one right angle. 

The variation might quite well have been 
slighter, in which case there would have been 
more than three units in that set. 

Moreover, while working out that set, it might 
occur to one that by treating only one ahd of the 
wire, and by leaving the Sthier end straight, or in 
any of the many other forms into which it could 
be bent, instead of treating both ends alike, a 
whole series of other sets become possible, in alli 
of which there would be a family resemblance to 


M 
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those referred to above. It is in such a case as 
the one here suggested; that it is so great a help 
to make memoranda for future use. 

From time to time one of the units should be 
repeated, until a little stock of duplicates has 
been accumulated, out of which to build up 
arrangements and patterns. This will provide a 
pleasant interlude of relaxation when the pattern- 
building stage 1s reached, and the interest and 
amusement of that process should supply a fresh 
incentive to the elaboration of other units. 

In order to keep the units arranged in sets 
and groups so as to be convenient for easy refer- 
ence, and similarly to keep records of any arrange- 
ments or patterns when such are made, f anil 
be found a good plan to get some soft modelling 
wax, and to ‘spread t thin layers of this, as smoothly 
as possible, on, say, pieces of ordinary eae 
sheet, such as the lids of cigarette boxes or 
biscuit tins. Stiff cardboard will do, but is not 
SO good, as the oily moisture of the ede ng wax 
gets gradually absorbed by it. Real modelling 
wax should be used rather than the cheaper sas 
stitutes, most of which very quickly stain and 
corrode any metal that 1s kept in contact with 
them. A twopenny stick of the best soft model- 
ling wax can be spread out to cover seb 16 
square inches, but it must be soft, in order that 
it may be easily spread, and that it may retain 
the units in place when they are pressed down 
into It. 
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If you have access to an ordinary office 
copying press, that will enable you to spread the 
wax smoother and quicker than can be done by 
hand, but even then the preliminary spreading 
should be done with the fingers. After this it 
should be covered with a sheet of tracing paper 
which has been very slightly greased with 
vaseline, so that when the wax Bae been pressed 
fat, the tracing paper may come away without 
bringing any of the wax with it. 

The units can then be arranged in rows, and 
kept in position by a very little pressure on each 
one to imbed it in the wax. Designs made by 
arrangements of units can be recorded similarly, 
or if you want to use the same units for other 
purposes, you can first make a permanent record 
of the pattern in one of the methods explained 


in Chapter XXVII. 








CHAPTER XXVIII. 
RECORDING IDEAS FOR FUTURE USE. 


AFTer the units have all been pressed into the 
wax they can be carefully removed, one by one, 
with the tweezers, leaving the design impressed 
in the surface of the wax. ‘This can be put 
away for future reference, but in that case, no 
further use can be made of that piece of wax 
without destroying the record. If this 1s an 
objection, a cast can be taken with plaster-of- 
paris, mixed rather thin, so that it may run into 
all the impressions. Or if the wax has been 
spread thin enough, so that when the wire units 
are pressed down into contact with the tinned 
sheet, their upper edges remain clear above the 
wax surface, a black carbon print can be taken 
on white paper by simple pressure. ‘To do this, 
first spread over the pattern a thin sheet of very 
slightly greased tracing paper, with the greased 
side towards the wax. Then lay a piece of 
carbon paper on that, with the black side up. 
Then a sheet of clean white paper to take the 
print, and over that several thicknesses of blotting, 
or other soft paper, and finally a piece of stout 
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cardboard. If these are all squeezed together in 
a copying press, a good print of the design will 
be obtained (see Fig. 56), but it is difficult to 
spread the wax out thin enough, and, unless 
there is something of this nature to keep the 
units from moving about, the pattern would be 
sure to get disarranged w bed the layers of paper 
were put over it, or while it was being trans- 
ferred to the copying press, 

In order to obviate this difficulty, the units 
may be arranged on any smooth, flat surface, and 
may then be kept temporarily In position by 
carefully laying down upon them a piece of 
cardboard or stiff paper, whose under surface is 
wet with strong paste or gum. Seccotine spread 
very thinly with a palette knife answers admir- 
ably. In a few minutes the cardboard may be 
lifted up, with all the units sticking to it in the 
exact positions in which they were arranged, if 
the cardboard has been well pressed down upon 
them. Then when the mucilage is perfectly 
dry, a carbon print can be taken as before, and 
there will be no necessity for using tracing 
paper now, so that a sharper impression will be 
obtained. 

Fig 56 shows a carbon print which was taken 
by that method, with the help of an ordinary 
office copying press. A close examination of 
this illustration, will show that there is a very 
fair suggestion of the close scroll into which one 


Iss 
end of each of the wire units had been curled. It is 
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also quite possible to get a tolerable carbon-print 
record, by simple pressure with a small hand 
roller, but this is more difficult. 

Another way of obtaining a record is to 
arrange the units in position on a piece of white 
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FIG. 56. 


Record of an arrangement of /oose 
units, made with black carbon paper. 


By the Author. 


paper, and then to direct a spray of ink over 
them, until the paper is shaded over with minute 
specks. When the units are removed, the design 
appears on the paper in white (Fig. 57), and the 
spray should be so fine that it actually gets 
through between the turns of the scrolls in 
places. The best way of producing the spray 
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is with an old tooth-brush and an_ ordinary 
coarse comb, a little ink being taken up in the 
brush and rubbed across the teeth of the comb 
over the paper, and for this ordinary writing ink 
willdo. It is, however, rather a messy job, and of 





Fic, ¢©7. 


Record of an arrangement of /oose units, 
made with ink spray. 
By the Author. 


course the units must be washed and dried after 
being sprayed. But, on the other hand, it 1s 
quick, effective and permanent. 

It might very naturally be suggested that the 
simplest way of recording patterns is to draw 
them, but the fact is that it is re: ally very dithcult 
toexpress quickly with penciland paper, the charm 
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of designs built up out of the eee repetition 
of one or more wire units, of perhaps rather 
complicated form. For it is not enough to give 
only the main lines of the arrangement. I have 
tried making rough pencil notes of these art ‘ange- 
ments, which ] love then put aside to remind 
me to make them up at some future time. 
Then, some other day, I have looked through 
them with a view to using them, and have won- 
dered why I should have thought it worth 
while making memoranda of such uninteresting 
designs, The explanation really proved to he 
that my sketch had failed to express the charm 
resulting from such things as the rhythmic 
repetition of parallel curves, the actual propor- 
tionate relations between the width of the wires 
and the spaces enclosed by them, or even from 
the regular symmetrical disposition of a form, 
which was perhaps not very easy to draw 
correctly once, let alone a dozen or more times. 

If the time required to solder the units 
together then and there cannot be spared, then 
I think the best method of recording the patterns 
is to keep the units in the position in which 
they are arranged. If the units for these trial 
patterns are made of brass or copper wire, the 
value of the material is insignificant, and, by 
making the arrangement on some smooth, Hat, 
clear surface, the design can be preserved well 
enough by coating the surface of a bit of card- 
board with strong paste, or seccotine, as already 
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described, and then putting this surface down on 
to the units, and leaving it there under a weight 
until dry. If the units are not otherwise re- 
quired they remain gummed to the cardboard 
asa lasting record of the design. 

If, fnetead of pasting the Serine it is made 
thoroughly damp and soft by exposure to 
steam, or by soaking it in boiling water, and if 
it is hen left on the units under a heavy weight 
for some time, a clear mould of the pattern sail 
be impressed permanently in the surface of the 
cardboard (Fig. 58). But the cardboard must be 
of rather a soft kind, and the weight must be 
very considerable. A simple press made of two 
smooth pieces of fairly hard wood drawn together 
by a sufficient number of strong screws sound 
the edges does very well. Fig. 59 shows a 
record taade by squeezing the ieee units into 
soaked cartridge paper in a copying press. 

It would naturally seem as if the simplest plan 
would be to solder each arrangement of units as 
soon as it was designed, but in practice I do not 
think that this is scofleatie. Each arrangement 


5 


that is made has a delightful way of suggesting 
during the actual progress of the work, varia- 
tions of itself, or sometimes quite different 
arrangements. The units that compose the 
design will generally have to be soldered together 
into several groups or clusters first, just as was 
the case with the ornaments made from clusters 


of grains, and when these preliminary groups are 
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ready, it will often become apparent that the 
design in hand is only one out of many different 
compositions, which these same groups will give 
by being turned about and associated otherwise. 
My own experience is that it does not do to 
rely entirely on the memory to preserve all the 
fleeting ideas that follow 
one another so rapidly at 
these times, nor even, as 
I have already explained, 
can we rely on pencil 
memoranda, while solder- 
ing is much too. slow. 
And so | like to have an 
ample reserve ready of 
whatever units I am deal- 
Fic. 58. Ing with, and to make 
Record of an arrangement of | notes with these of every 


loose units impressed into wet : . : 
cardboard under weights. idea at the actual moment 





By the Author. when each one occurs, 
with the least possible interruption of the work in 
hand, so that nothing may be lost. ‘‘ Gather ye 


rosebuds while ye may.” 
The permanent record of all these variations 
i need not necessarily be made then and there. If 
the bench gets littered with memoranda in loose 
units awaiting attention, so that there is a danger 
of their being disturbed before there is time to 
transfer them to permanency, they may be 
covered over with pieces of cardboard which are 
secured with drawing pins to the bench, and in 
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that way the arrangements are kept safely enough 
for a time ; or a piece of glass with a thin alice 
of cork gummed under each corner answers the 
same purpose, and so it is possible to finish the 
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FIG. 59. 
Record of an arrangement of loose units 
impressed into cartridge paper in a press, 
By the Author. 

work in hand with the minimum of disturbance, 
and the next day, perhaps, it may be easier to 
spare an hour or so, for giving the memoranda 
that have been made. some degree of permanence 
by whatever method we may find most con- 
venient, 
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CHAPTER XXVIII. 
AN INEXHAUSTIBLE SOURCE OF DESIGN-MOTIFS. 


Tue fascination of that part of the subject 
treated of in the last chapter, has led me on to 
anticipate exercises which the student should 
hardly have got to as yet, and it is time for him 
to return to rene completion of his alphabet of 
units. 

After a while the want will probably be felt 
of the pointed pair of snipe-nosed pliers (Fig. 
40, K), in order to give shorter and sharper bends 
than the others will produce, and equally sO 
when the need occurs to grip the wires quite 
close to the scrolls or loops which have been 
made with the round-nosed pliers. 

The larger size of round-nosed pliers (Fig. 

o, F), and those with broad flat ends (Fig 
40, G), will also facilitate the growth of farther 
variations. The latter kind are especially useful 
in making units such as those illustrated in 
the sections of Fig. 60 which are marked p and 
E, as well as for various other types, such as 
those in the fifth row of section zB. All the 
units in section & are made by first doubling 
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the unit in half, as shown in the first example of 
that series, because, when this is properly done, 
it ensures the two parts being equal in length— 
an Important matter in the symmetrical arrange- 
ments. ‘Those of this type which have subse- 
quently to be opened out to any considerable 
extent at the bend, may very likely require 
annealing so as to avoid fracture 

All the units in section p are first doubled up 
into the cottar-pin shape of the first example in 
that group, the loop at the bottom being of 
course obtained by gripping the middle of the 
wire with the round-nosed pliers, while the ends 
are bent round to meet each other, and they are 
then gradually pinched together either with the 
blunt, snipe-nosed pliers or else with the flat, 
square-ended ones. Those in the lowest row 
have their loops made with the larger Ova 
nosed es but am .all tthe rest ‘the loops were 
made with the small pair, and that one section 
of the illustration shows considerably more than 
200 units which may be all described as being 
direct descendants of the cottar-pin form, nor do 
they by any means exhaust the possibilities of 
that one type. 

Moreover, Fig. 60 does not make any claim 
to be in the least degree a complete series of all 
the possible forms which may be arrived at by 
these processes, from pieces of wire of the chosen 
length - In fact, it 18 most certainly Very. far re- 
moved from being SO. However, it ‘contains 
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some 700 units of form, all made from bits of 
wire of one and the same length and section. 
The variety of forms thus obtainable must to 
some extent depend on what pliers are used, and 
on the length of the wires in proportion to their 
thickness. Greater length would admit of more 
complicated forms being made, but then there 
would be a tendency for the simple ones to look 
thin and sprawly. Some exceedingly simple 
forms will be found very useful in practice, and 
so it is best to select a length of wire which, 
when bent into a simple form, such, for example, 
as a figure of eight, produces a fairly compact 
figure of pleasant proportions. 

Some few of the forms here illustrated (Fig. 60) 
are decidedly difficult to make, and so are not of 
very much practical value, but it is nevertheless 
well worth while making such an exercise as this 
as complete as_ possible, as otherwise it is pretty 
certain that good things will be missed. 

It will be seen that the forms are for conveni- 
ence roughly divided into five groups or types, 
the distinguishing characteristics of which are 
expressed in Fig. 60, A, and it will further be 
noted that variations of these types and develop- 
ments of those variations follow along more or 
less regular, systematic courses. This results in 
the same frie being arrived at sometimes by 
two or more quite different methods, and in such 

cases some of these methods will generally be 


much easier than others. Again, it is often quite 
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dificult to foresee what will be the result of the 
next stage of bending, or what other treatments 
may be suggested thereby ; and, furthermore, it 
is not always the simple forms which occur to 
one first, and it is good training for the faculty 
of invention, to carr y an exercise of this kind as 
far as one is able to do. I know that I for one 
began by doubting whether there were more 
than a few dozen forms to be made out of that 
bit of wire, and when I had made a hundred, 
I thought that must surely include nearly all the 
practicable ones. Returning to the quest later 
on, fresh avenues of development gradually ap- 
peared, and | would not now venture to say that 
the seven hundred might not possibly be increased 
even to seven chousaad ly any case. Pam 
quite certain that one thousand migh t easily be 
reached, Almost all of those which are illus- 
trated, have been made with one or more out of 
five different pairs of pliers, and most of the 
work was done with the help of only two of 
these. 

Pliers of various kinds are among the most 
useful tools which the jeweller possesses, and the 
bending of wire into a great number of different 
shapes, tori: an bevellent way of learning how 
to handle them ; how much it is possible to do 
with them ; and ewndck useful knowledge of the 
first elements of design may be thereby acquired. 
To bend a piece of wire into definite sh rapes by 
means of pliers is not always as easy as it looks. 
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Generally there is one right way of doing it, and 
several wrong ways ; and by the time a student 
has followed out all the variations that occur to 
him—not laboriously copying forms that other 
people have made, but patiently finding them out 
for himself—he seuttl not only have e acquired a 
considerable amount of general knowledge that 
will be useful to him both technically and artisti- 


cally, but he should also have provided himself 


with an unfathomable mine of ideas, to which he 
can at any moment refer when he wants to pro- 
duce a new design. 

To the casual observer, most of these little pot- 
hooks and other forms are quite obvious and 
uninteresting, and they are perhaps more sugges- 
tive of an alphabet of shorthand, or of a sample- 
card of haberdashery, than of anything else, but 
there are very few of them, if, indeed, any at all, 
which cannot be made to Bectutie the germ of a 
beautiful pattern. Several of them, already indi- 
cated, will be recognized at once by anyone 
familiar with ancient jewellery, as being very old 
favourites, which have done valiant service as 
motifs of designs for thousands of years 

But the surprising thing is that w here such 
forms as these occur, so very few varieties have 
hitherto been used, and so little advantage has 
been taken of their readiness to compose them- 
selves into patterns, almost without effort on the 
part of the designer. 
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CHAPTER XXIX. 
THE EVOLUTION OF DESIGN FROM UNITS. 


By way of demonstrating the way in which 
the readiness of these small units of design to 
form patterns may be exploited, let us select one 
of the simpler shapes ; say, for example, the third 
in Fig. 60, 8, where the ends of the wire are 
curled round into loops turned towards each 
other, leaving a straight bar between them. 

Let us now make a _ considerable number 
exactly like it, and let us then arrange them in 
clusters or groups, of two and three and four, G 
every variety of position that we can phates f 
(Fig. 61). 

The soldering together of groups of units 1s 
done in the same way as was described for groups 
of circular forms (C hapters XVII. and XVIII). 
When the joints have been soldered and after- 
wards ‘‘ boiled-out”’ clean, the cluster of units 
will probably need setting flat, as it lies on the 
steel stake, with a few light taps of the hammer. 
If any of the joints are “faulty, this hammering 
will probably cause them to open, and if it does, 
they must be neatly closed and re-soldered fee 
proceeding further. 
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It may perhaps be said that Fig. 61 does not 
carry us very much nearer to interesting designs, 
but if we now take a number of repetitions of 
any one of these arrangements, and again group 
those arrangements together, it will a seen from 
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Fic. 61. 
By the One selected unit arranged in 
Author. sets of two, three and four. 


Fig. 62 that our little unit of form begins to 
ae us something of what it can do in the w ay 
of pattern designing quite by itself, if given a 
chance. 

But the truth is that it is not really quite by 
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itself, for one of the essential characteristics of 
these patterns is that we always have not only 
the units themselves, but also the space enclosed 
by that particular arrangement of the three units, 





F1G. 62 
| By the Designs arranged by grouping repetitions 
| Author. of one of the arrangements in Fic. 61, 


and it is the rhythmic repetition of these units 
and spaces, contrasting, which makes the designs 
interesting. Besides which, spaces of other 
shapes and proportions are automatically pro- 
duced and repeated, again rhythmically, as a 
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necessary consequence ot the systematic grouping 
of the clusters. 

It should be noted at this point :— 

(i.) ‘That the series of designs developed trom 
a chosen arrangement, as here illustrated (Fig. 62), 
resulted entirely from moving the objects about, 
and disposing them in groups, not from copying 
designs drawn on paper “ out of one’s head.” 

(1i.) That a considerable amount of variety 
and of interest is obtained, without using any 
other element of design w hatever (except spac e). 
How much more en might there not be, if we 
selected from all the other elements of design 
accessible to the jeweller, those best calculated to 
enrich, clothe, and contrast with the forms and 
lines so far obtained ? 

(il.) That every one or those patterns is 
composed solely of ‘that particular arrangement 
of three of the units chosen, and that if some of 
the other arrangements were introduced as well, 
and if, moreover, the same unit was also used 
singly, the effect ot these patterns would be 
materially altered—perhaps improved, perhaps 
not—but cer tainly altered. 

(iv.) That this method of using nothing at 
all but repetitions of a small group, such as the 
one selected, ensures the preservation of a strong 
sense of unity in the resulting patterns, com- 
parable with that obtained by a painter when he 
limits himself to two or three colours. And 

(v.) A very important point. While it 
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certainly imposes rigid limitations, it does ac- 
tually suggest arrangements which it is unlikely 
that the designer eauld think of if he was deal- 
ing with the unit singly, instead of always in 
that particular arrangement ; or if he was relyi ing 
upon his imagination, assisted only by pencil ane 
paper, instead of by the visible results of experi- 
ments made with the help of units in tangible 
form. 

txperimental trials of the effects to be obtained 
by the repetition of any given group or cluster 
of units, such as that selected for Fig. 62, may 
also be aden in the following way. E irst solder 
together the units which are required to form 
ie arrangement, whose utility for design you 
wish to test, and then solder the yroup on to a 
scrap of thin sheet metal, just big enough for it 
to te on, and trim off any sheet that may project 
outside of the units. 

Punch a small hole through the sheet wherever 
it covers a space enclosed by the wires of the 
units, and then solder a piece of fairly stout wire 
so that it stands up, from the middle ‘of the sheet 
metal backing, to form a handle. You can then 
use this as a stamp, either to make impressions 
on a waxed sheet, or to print with on paper, and 
so repeat the design i in any arrangement you like, 
experimentally. The holes are to let air in when 
drawing the stamp away from an impression 
made on a waxed surface, as this makes the wax 
less likely to stick to the stamp. For printing 
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on paper, an ink pad may be used, or the face of 
the stamp may be blackened in a smoky flame, 
following the method used by bookbinders, when 





Fic. 63. 
By the Other Designs obtained by grouping 
Author. repetitions of the same unit. 


they make designs of ornamentation with the 
tools themselves. 

It seems possible that while the jeweller takes 
a hint from the bookbinder, the process may also 
work the other way round too, and that a book- 
binder wanting new designs for his punches, 
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might find them by bending units out of wire. 
A craftsman can almost always learn something 
useful from the methods employ ed in other crafts, 





1x 64 
By the Further variations, resulting from 
Author. the introduction of a second unit. 


even when they are widely different from. his 
own. 

Fig. 63 shows a few of the designs which 
teem to result most naturally from employing 
this unit singly, and it will be seen at once that 


they are quite unlike the patterns in Fig. 62. 
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It will also be noticed that, with only one excep- 
tion, these patterns, if they are analysed, show a 
symmetrical repetition of one or other of the 
groups in Fig. 61, excluding that used in Fig. 62. 

Fig. 64 gives some examples in which the 
same unit is associated with one but slightly 
differing from it, the latter being also used alone 
in some of the patterns. 

It may be useful to emphasize the fact that 
the designs i in Figs. 62, 63, and 64 only utilize 
two out of the 70 units in Fig. 60, and that 
they only give a few of the most BV ious patterns 
to be mae by their use. 

Only quite a small proportion of the groups in 
Fig. 61 enter atall largely into their construction, 
so that it is obvious that large numbers of other 
designs could be drawn from these same two 
units. Making full allowance for the probability 
that many of the other units in Fig. 60 would 
be less prolific, but remembering how much 
variety results from first composing a small 
group and then repeating it, as in Fig. 62, it is 
hardly to be denied that the permutations and 
combinations to be derived from the remainder, 
offer a truly inexhaustible source for designs of 
this kind. 








156 


CAAPT ER) X2:x. 
OF DESIGNING APART FROM DRAWING. 


Tuosr craftsmen who are handicapped by 
having no special facility for drawing, will be 
Fibenrested to know that not only the patterns in 
the last three plates, but also all the other designs 
I have made to illustrate this book, came about 
entirely from moving the units or groups of 
units about, and in fact from playing with them, 
until designs manifested themselves, and that iis 
manifestation of designs almost always occurred 
directly experiments in arrangement were made 
with the units. 

In the same way, when making the variety of 
forms to be obtained by bending a given length 
of wire, it is by trying the diterent ways in 
which ive various pliers can be made to bend it, 
that the great majority of the shapes are suggested 
to the mind, and anyone who tries to tee these 
units on paper “out of his head,” will often 
find that a very highly cultivated faculty of 
mental calculation is required, to determine 
whether the particular length of wire which 
is available, will sufice to make the forms 
imagined, 
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One has heard of extraordinarily gifted ac- 
countants, who can add up long columns of 
pounds shillings and pence, taking all three 
columns at once, instead of adding up first the 
pence, and then the shillings, Rice ordinary 
mortals, and no doubt if anyone who was equipped 
with mental apparatus of that magical description 
was interested in these exercises, small problems 
of mental calculation such as those indicated 
would merely provide him with a little pleasant 
relaxation. However, for the ordinary mind 
those are very real difhculties, and to ordinary 
people the material and the tools for working it 
will always be more suggestive than pencils ‘and 
paper, useful and indispensable as these are. 
And that calls to mind a passage in that most 
admirable and fascinating book on S¢/verwork and 
Fewellery, by Mr. Henry Wilson, which, how- 
ever well-known it may be, and ought to be, is 
so pregnant with interest in this connection, that 
I cannot forbear to quote it. It runs: 

‘Not only does the study of methods, and the 
quality of materials, enable the student to give 
expression to an idea, it is absolutely the most 
fruitful source of ieee and those which are sug- 
gested by process are invariably healthy ain 
rational. The hand and the brain work together, 
and the outcome of their partnership is a sanity 
of conception which is greatly to seek in most 
even of the best work of to-day. The reason is, 
perhaps, that the zeal of the artist has not been 
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tempered by knowledge. The reason of this, 
again, 1S that for more than a century the painter 
ana the sculptor have stood betore the public as 
the sole representatives of the Arts, and, in 
consequence, all the crafts and arts have been 
approached pictorially, even by those who 
practise them, as 1f each were only another form 
of picture- making. This is not wholly untrue, 
only the methods of the painter do not always 
apply i inthe crafts. ‘Take as the simplest example 
a Rhodian ear-ring. What is it ? a rough pearl, 


a skeleton cube of gold wire, a tiny pyramid of 


beads, and a hook. What could be more simple ? 
Yet the cunning collocation of these elementary 
forms has produced a thing of beauty that cannot 
now be surpassed. No amount of fumbling with 
a pencil could ever lead to a like result. The 
material was there in front of the craftsman, and 
on the material the creative idea engendered the 
work of Art.” 

Well, that passage contains great consolation 
for any craftsman who is conscious of fumbling 
when he gets hold of a pencil. Let him take 
heart of grace, and remember that although a 
want of facility in drawing does handicap him 
very seriously, and although it is of the utmost 
importance that such a deficiency should be cor- 
rected and overcome by every means in his 
power, yet it is not af nec ssity a bar to the pro- 
sae booty of good designs. 


o 
Before proceeding to rather more complex 


oO 
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patterns arrived at by arrangement of units, we 
may note how some of the old Byzantine crafts- 
men employed a few of these same units very 





Fic. 65. 
British Gold Earrings and Pendants. 
Museum, syzantine. 6th to 1oth cent. 
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simply in their bold filigree work (Fig. 65), and 
especially how rich a border they made for the 
thimble-shaped ornaments of their ear-rings, 
with nothing more than a number of figure- 
of-eight units, laid side by side and soldered 
together, a favourite device, this, of Russian 
peasant jewellers also. 

Figs. 66, 67, 68, and 69 give some suggestions 
of what can be done with a few of the ae 
units from Fig. 60, used both separately, and 1 
conjunction with one another, though in ‘Bese 
ornaments, as a matter of fact, there are never 
more than five different units in any one design. 
In a few instances small round or oval rings have 
been allowed, where they seemed to be wanted, 
although, of course, these were made from 
shorter lengths of wire than the other units. 

In several cases where the pattern constructed 
took the shape of a frame or wreath, another 
smaller arrangement was placed inside when the 
examples were laid out for photographing ; but 
this does not necessarily mean that they were 
designed to be associated together in this way, 
the object having often been merely the economy 
of space in the photograph. 

Many of these, and especially the arrange- 
ments in Figs. 62, 63, and 64, make no pretence 
of being mich more than mere skeletons ; but 
they do claim to be skeletons from almost any 
one of which a pleasant piece of jewellery might 
easily be made. They are, however, flat skele- 
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FIG. 66, 


By the Silver Ornaments composed 
Author. of units taken trom Fig. 60. 
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tons, and they need the introduction of other 
contrasting planes, and of an element of mystery, 
to be obtained by occasional interruptions of 
their lines, and by ‘the partial covering of their 
bones and joints with some of the many other 
forms in which the jeweller can employ the 
precious metals, or else with some of the other 
materials which are at his disposal. 

In constructing the more varied ornaments 
up to the stage at which they are illustrated 1 
Figs. 66 to 69 inclusive, the only units of iaizo 
which have been used in addition to those 
selected from Fig. 60 are, with one exception, 
small round rings; and without going further 
afield than is necessary to obtain the various 
other circular forms, whose evolution was traced 
in Chapters X. and XI., a judicious use ot 
grains, discs, and domes, in Various sizes, might 
be made to do much towards completing hen. 
Moreover, convenient places are generally left 
for the setting of precious stones by the way in 
which the units repeat themselves in the forma- 
tion of patterns, and, in some cases, nothing 
more would be necessary thoroughly to knit the 
design together, and to provide centres or points 
of special interest, than a few precious stones in 
appropriate settings. 

The fatness of these combinations ot units is 
not at all essential to their construction, though, 
of course, it is easiest to solder them together 
when they are lying on a level surface of char- 





By the Silver Ornaments composed 
Author, of units taken from Fig 60. 
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coal; but there are various other ways of 
building them up so that the finished object 
will perhaps have several varying degrees or 
relief in its composition, apart from any €xtra- 
neous additions, such as discs, domes, stones, etc., 
which may be applied to the surfaces here and 
there. 

Moreover, a slight degree of curvature is 
easily given to sich objects as these after sol- 
dering, by careful tapping on the sand-bag, or 
in one of the larger hollows of the doming 
block ; and it is astonishing how very much 
the ele may be altered anes improved by even 
a very little doming. 

It will be observed that many ot these designs 
strike the eye most noticeably, by reason of fie 
eh es of any straight lines which the units 
employed may contain, and that most of those 
which have come out best, are strong in this 
respect. A design made up out of a repetition 
of small units based on an obvious and simple 
geometric form, if it is kept very small indeed, 
may look well enough, even if it has no straight 
lines whatever in its composition. But it is a 
pretty safe general rule that without a reasonable 
proportion of straight lines, most patterns will 
be restless and unsatisfactory, 

Sometimes it is possible to arrange units con- 
taining no actual straight lines of their own, in 
such a way that there is nevertheless a diatint 
suggestion of interrupted straight lines running 
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Fic. 68, 
By the Silver Ornaments composed 
Author. of units taken from Fig, 60 
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through the design—a suggestion which gives 
it a steadying eftect ; or, where the unit which 
is repeated to form the pattern has a line which, 
though it is not actually straight, yet does 
Auer straightness, these units may be so 
disposed as to emphasize this line. 

The patterns illustrated in Figs. 66—69, and 
others similarly obtained, are also very suitable 
for enrichment with enaiiel providing, as they 
do, a variety of cells for the reception of dif- 
ferent colours. From that point of view, and, 
indeed, from the point of view of the designing 
of ornament generally, this method of inventing 
and constructing patterns is, | believe, capable at 
wide application. 

The illustrations, shown as they are, for con- 
venience sake, in white upon a dark ground, 
seem at once to suggest inlaid work, or, from 
the jeweller’s and metal-worker’s point of view 
niello-work. This process is generally used for 
filling engraved plates with a black metallic 
composition, which may either represent the 
forms of the designs themselves, or the back- 
ground which expresses them, if this has been 
cut away ; and there does not seem to be any 
reason why units made of silver wire should not 
be given a background in this way also. The 
niello composition, being itself partly composed 
of silver, is naturally ah expensive ; but that 
would only mean that the spaces left between 
the units must be small, as also the objects so 
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By the Silver Ornaments composed 
Author. of units taken from Fig, 60. 
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constructed or decorated; and that the units 
must be made of thin wire, so that the back- 
ground filling of niello composition shall be 
thin. 

A simpler application of the same idea, is to 
use these forms and the patterns produced by 
means of them for the ornamental inlaying of 
woodwork in the Indian manner, 
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CPP ASP TIGER: GX A. 
OF VARIOUS KINDS OF CHAIN. 


Now, of course, anyone can see that in order 
to try a considerable number of experiments 
with one of these or similar units, a very great 
many of them have got to be made, and that a 
considerable amount of rather monotonous toil 
must be faced in doing this. 

But it is comparativ ely easy to bear with the 
tedium of repeating the same thing a large 
number of times, when you are buoyed up by 
the exciting anticipation of how you are going, 
presently, to use these tiresome little units in 
playing, in however small a way, at the great and 
glorious, and altogether absorbing game of dis- 
covery, or invention, or composition—call it 
what you will—in which these units, so dull 
in themselves, are going to be endowed with 
vigorous life; are going to dance together in all 
sorts of intricate measures and figures ; are going 
finally, to crystallise of a sudden, into undreamed- 
of patterns, and to lead you goodness knows how 
far away from the original starting point. 

Moreover, the making of threde units is such 
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a convenient little job to fill up spare moments 
with, at times when it is pleasant to have your 
fingers occupied. A supply of plain lengths of 
wire, and a pair of pliers in your pocket, and you 
can turn to at any time, and get a little stock of 
units ready for subsequent use 3 in your armchair 
by the fireside, on a long journey, or during a 
wet holiday, or even in bed if you are recovering 
from an illness ! 

There is, however, in the jeweller’s craft 
another branch of tedious work which does not 
seem to have any corresponding alleviation ; for 
the process of chain- making can hold out no 
such alluring reward to ‘hicieer who toil at making 
and joining together endless numbers of links. 

No doubt it may fairly be said that far too 

| much is used of the ordinary chains, in which 
every link is just a tiny circle or oval exactly 
like its neighbours, and that in many Cases, a less 
mec heniaall pattern of chain not only looks more 
decorative and interesting, but may actually be 
quicker made, and with but a fraction of the 
tedium and monotony of the other case. 

But, after all that has been admitted, the fact 
remains that there are many instances where a 
perfectly even monotonous chain does really look 
best, and unhap pily that is most trequently so in 
the case of the smallest sizes, which are of course 
not only by far the most laborious to make, but 
also, one must fear, ruinous to the eyesight. 

Well, in the first place we may rejoice to 
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think that even in the 
field of this minute 
labour, machines do re- 
lieve human eyes and 
fingers of much of the 


more tedious processes, 
and further, we may 
reasonably believe that 
there must always be 
numbers of people who, 
while they can with 
patience and = applica- 
tion, learn how to do 
one or two compara- 
tively difficult processes 
perfectly, have not got 
it in them to master an 
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entire craft. Moreover, 
there is always a plea- 
sure in doing that which 
weare conscious of being 
able to do well, and as 
to the minutest kinds 
of chain, so trying to 
the eyesight— well, let 
us be careful only to 


use them when we are 





— 
~ 


i 


T.«<Q2: 


AO 


ce 
~f 


7 Lf LSA OSS 
OTTO 9S OO SO a DD 








FIG. 70. 
Gold Chains. Roman. ist to 4th 
century. (British Museum.) 
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quite sure that they are necessary to the design 
in hand. 

In other cases the little units of form are 
always ready to come to our aid. Russian 
peasant jewellers make extremely effective and 
satisfactory chain out of some of these units or 
others similar, and in Fig. 71 are a number of 
different patterns mostly composed out of units 
from Fig. 60, with the addition of small round 
and oval links to connect them. Below each 
length of chain, the unit or units from which the 
design grew are shown separately, and each 
design resulted from placing the units together 
experimentally, until a satisfactory combination 
appeared. 

When a number of such links have been made 
ready for connecting together, it is well worth 
while to try arranging the links together in 
various Ways, antl they again suggest more 
elaborate designs, from oiied it will often be 
easy to develop quite interesting pendants and 
necklaces. 

Most of the « »bjects in Figs. 66 to 69 inclu- 
sive, came about in that way, and if they are 
compared with Fig. 71, it will be seen that 
several of them are composed of the same 
identical links which, in the latter illustration, 
appear as chain. 

In Fig. 72 there are further examples of 
similar though different ornamental chains, built 
up out of a few units selected from Fig. 60. 
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The piece in the middle, (£) 1s interesting as 
being in the main composed entirely out of 
repetitions of a single unit, the only element of 
variety 1 introduced (other than the small circular 
rings which connect the links), being in every 
alternate one of the smaller links, these being 
made out of a pair of units of a different pattern, 
In order to escape excessive monotony. 

The two chains a and k at the sides or this 
illustration will be seen to be composed, as to 
their longer links, of the same units, and it is 
worth noting how entirely different the effect 
may be according to whether the units are placed 
tace to face or back to back. A further variation 
of these two patterns would be obtained by 
separating the central units of the longer links by 
the long straight wire with a loop at each end, 
which is used in that way in two of the other 
examples (c and G), which are again instances 
of variety in effect, although the component 
parts are the same in their larger links. 
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More Silver Chains, made from 


units taken from Fig, 


By the 
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Author. 
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CHAPTER XS XCXIT: 
SOME USES OF TWISTS AND PLAITS. 


AmonG the many constructive methods of 
ornamenting jewellery, there are probably none 
which are more attractive than those which 
depend on the use of twisted and plaited wires, 
elements of decoration these, which, while they 
are rich in beauty and variety, and most essen- 
tially characteristic of metal, also contribute a 
very useful quality of strength. ‘These processes 
constitute one of the most fascinating branches 
of the metal-worker’s craft, and they have always 
been especially beloved of jewellers from. the 
earliest times. They are equally appropriate to 
most of the harder and more ductile metals, and 
they are the heritage, no less of the blacksmith 
than of the worker in gold. But, naturally 
enough, it is in objects made of the precious metals 
that the daintiest uses of these most decorative 
processes occur, and it is not unlikely that the 
first efforts at producing an ornamental effect by 
twisting strips or threads of metal, may have 
been made in gold. 

Referring back for a moment to some of the 
illustrations in the earlier chapters, we find in 
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Fig. 7, p 21, that twists of gold wire form a 
very essential part of the designs j in almost all or 
those beautiful little examples of ancient Greek 
and Roman jewellery. 

Good instances of the remarkable usefulness, 
both decorative and constructive, whether of 
simple or of compound twists, are provided by 
the Turkish clasp (Fig. 10, p. 27), and in a 
still more marked degree by those from Norway 
(Pio. UZ, ps, 30): Several of the rings in 
Fig. 25, p. 63, and notably the big Anglo- 
Saxon one, with its broad border of right-and- 
left-handed twists, alternating with fine plain 
wires, and finally Figs. 73 to 79 inclusive in this 
and the next chapters, all repeat the same lesson. 

The Loch Buy Brooch (Fig. 73) is, like many 
of the ancient Scottish brooches, rather massive 
as a piece of personal jewel llery, but used as it 
no doubt was, on occasions of high ceremonial, 
to secure a heavy plaid, wi -apped round the 
shoulders, it must have looked rather splendid. 
It has an interesting history, having been made 
about the year 1500, out of silver ore found on 
the Loch Buy estate in the Island of Mull, 
and according to the inscription engraved on 
the back, it was made by a tinman. It 1s 
wonderful that this medixval tinker in a remote 
island should have had the intimate knowledge 
of jeweller’s work which this brooch displays, 
but there is strong evidence that the design was 
his own, at least in its main ideas, in the resem- 
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craft,—forms which were evidently equally 
familiar 400 years ago. | 

It is easy to say that the ‘middle part looks 
very like a pastry cutter, that the others resemble 
miniature pepper pots, and that the whole thing 
rather suggests a jelly mould ; but if the tinman 
did base his design on simple shapes he knew 
by heart, he shows that he knew how to use 
them nobly, and to decorate them sumptuously. 
Almost all the enrichments are made of wire, 
sometimes twisted simply, sometimes most clabo- 
rately, and the rich effect thereby obtained 1 
skilfully used to contrast with the plain A a 
of silver, and with the great smooth mass of 
rock-crystal, which so grandly dominates the 
whole design. 

In the gold buckle of Anglo-Saxon workman- 
ship (Fig. 74), we have another instance where 
great richness results from the massive border of 
twists, though perhaps we may venture to think 
that a little more reticence and variety in their 
use would have been an improvement. But 
there is something decidedly touching on the 
evidence borne by this object, that the beauty of 
these twists had so fascinated the craftsman who 
designed it, that having determined to make 
his buckle as magnificent as he knew how, he 
expended his labour with lavish prodigality in 
producing and building up allthat rich store of 
twisted wire out of which he constructed his 


border. 
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Fig. 75 shows how admirably decorative may 
be the effect of a pair of plain twists of round 
wire, separated by a plain round wire in between 
them, when one twist turns from right to left 





Victoria and Silver Bracelet. 
Albert Museum. Syrian. 19th cent, 


and the other the opposite way ; especially 
when three or more bands, constructed in this 
manner, are plaited together as in this simple, 
almost primitive, though 
quite modern _ bracelet. 
The ring (Fig. 76) is 
almost too small for its 
construction to be realised 
from the illustration, but it 
is practically the same as 
Gold Ring, Syrian, roth cent, that of the bracelet, and is 
Victoria and Albert Museum. On so small a scale, and the 

twist is so fine and smooth, 
that it might probably not be uncomfertable to 
wear on the finger. 





FIG. 76. 
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CHAPTER XXXIII, 


MORE ABOUT THE USES AND FORMATION 
OF TWISTS. 


Tue examples illustrated in Fig. 77 contain 
some very pretty twists, and they eae charming 
pieces of craftsmanship ; but the use of that 
kind of decoration is not really appropriate on 
rings, as they would be most uncomfortable, not 
to say painful to the wearer, if they were carried 
on the finger. However, it is fairly obvious 
that if these rings were worn at all, it can only 
have been in a purely ceremonial way, as the 
twisted wire borders are by no means the only, 
nor the greatest, projections. 

They are illustrated here in order that the effect 
of compound twists, as ornamental borders or 
frames for jewellers’ work, may be realised more 
fully ; but, from the point of view of finger 
rings, they must be regarded rather as examples 
of what not to do. ‘Projecting twists might, 
however, be used after this fashion, on tie-rings, 
especially if the rings were made ail instead of 
circular in plan, so as to reduce their bulkiness ; 
and there are other things which a jeweller may 
occasionally be asked to make, such as napkin 
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British Gold Betrothal Rings. 
Museum Jewish. 16th or 17th cent. 
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rings, mounts tor sticks, umbrellas, or scent 
bottles, for the borders of which the twisted 
enrichments of these rings might quite properly 
suggest ideas. 

Compound twists such as those which are 
used to form the borders of these rings, are also 
admirably adapted for certain ornamental objects 
which are intended to be securely gripped in 
the hand, though it is no doubt true enough 
that these cannot properly be called jewellery. 
Sometimes, however, they may be the work of 
jewellers none the fede: and on that account it is 
perhaps admissible, while dealing with the uses 
of ornamental twists, to allude briefly, in passing, 
to such things as sword hilts, dagger and knife 
handles, and so forth. 

Many of the beautiful “dress” swords of the 
eighteenth century had very elaborate handles of 

| silver or gold, sometimes jewelled, and very 
| frequently the part which was to be grasped was 
covered with a spiral sheathing of twisted wire, 

bound round in such a way as to afford a most 

efficient and particularly comfortable grip, which 

would never be liable to slip or to turn round in 

j the hand at a critical moment. This was partly 
due to the uneven projection of the various 

constituent parts of the twists, but even more so 

to the fact that each turn of twisted wire was in 

such cases generally separated from the previous 

and succeeding turns by a thin plain member 

of much lighter projection, running parallel 
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with the twists, and providing a comparatively 
plain hollow on each side of them. This feature 
not only improved the efhciency of the handle 
from the point of view of the person who had 
to grasp it firmly, but it also provided a plain 
dark band of shadow to contrast pleasantly with 
the bright sparkle on the prominent parts of the 
twists. 

Even if the jeweller does not often have to pay 
very much attention to the utilitarian aspect of 
things, that is no reason why he should not take 
full ‘advantage of any interesting and pleasant 
effects which may have been accidentally dis- 
covered, through the observance of practical 
requirements in ended crafts. 

An exceedingly fine and rich traditional de- 
sign, which has for centuries been a_ great 
exroutite among Scandinavian jewellers, is well 
represented in Fig. 78, and this Norwegian 
brooch or clasp owes a great deal to its bold 
rings of compound twists, within which are 
athe: much smaller ones of simple right and 
left-handed twists laid together in pairs. The 
chain-like effect of the large outer rings which 
surround the six principal ornaments, and the 
central hole, is obtained by compound twists made 
as described on p. 222. ‘The centres of these 
six ornaments are particularly interesting and 
successful examples of the decorative value of 
wire coils ; one open one, with a lozenge-shaped 
centre, being enclosed by a much finer coil treated 
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| hexagonally, with its six sub-divisions closed up 
tightly, so that though one coil is placed inside 
another, they are so entirely different, as to form 
an admirable contrast. The border of flattened 





| Fic. 73 
it Victoria and Silver-cilt Brooch. 
Albert Museum, Norwegian, 18th cent. 


grains on these same parts 1s also worth noting, 
but the repousse decoration of the back plate is 
very poor and slovenly in execution. 

The seventeenth century rock-crystal pendant, 
illustrated in Fig. 79, shows how valuable twists 
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may be in the lightest and daintiest work, and 
how they may sometimes, as is in fact the case 
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Victoria Gold and Rock Crystal Pendant, 
and Albert set with enamels and pearls, 
Museum. and with miniature paintings. 


Spanish, 37th century. 
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in this instance, provide nearly all the construc- 
tion. The rich and varied play of light on these 
delicate gold twists, interrupted as it is by the 
numerous specks and lines of dark shadow 
between the wires, is just what is wanted to 
contrast with the luminous smoothness of the 
clear mass of rock crystal, which is, as it were, 
encased by the wire work. A necessary element 
of solidity and of colour is admirably provided 
by the four foliated clasps or clips, by which 
the gold-work is secured to the rock crystal, 
and by the oval frame surrounding the minia- 
ture painting. All these parts are filled with 
enamels, outlined and divided by very small 
twists and bound together by twists also. 





CHAPTER XXXIV. 
SAMPLES OF VARIOUS TWISTS AND PLAITS. 
Fics. 80 to 5 3 inclusive represent a number of 


trial patterns, made of wires of different sizes 
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By the Simple and Compound 
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and sections, twisted either singly or in groups of 
two or more, and they may perhaps give some 
idea of the almost unlimited number of variations 
which may be obtained by these processes. 

The opportunities for variation are incidentally 
demonstrated, by the fact that it is often quite 
astonishingly difficult to repeat a compound 
twist accurately, unless the most careful and 
detailed notes are always made, not only of the 
exact sizes of all the component parts, but also 
of the precise degree of twisting which is used 
in each one of them individually, and in the 
group collectively ; that is to say, of the number 
of turns that are taken to form a twist of any 
given length ; and it is also necessary to make 
careful notes of the order in which the combi- 
nations are made. 

Very slight changes made in the relative sizes 
of the various component wires entirely alter the 
proportions of the resulting twist, and it these 
differences are, perhaps, only a little greater, the 
proportions may even be reversed, so that the 
part which ought to be the most important 
retires into insignificance. Then, again, it often 
makes all the difference how far a twist is 
carried—sometimes a close twist 1s required, 
while at others an open one looks much better— 
and it is often quite difficult to believe that two 
different examples are really composed of an 
}equal number of wires of the same size, the 


only variation being in the degree of twisting. 
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Sometimes all the constituents of a compound 
twist are made to follow in the same direction, 
but in other cases much of the beauty results 
from inserting a left-hand twist among the coils 
of a right-hand one. Again, in combining a 
set of separate twists in order to form a com- 
pound arrangement, the final twisting may need 
to be done in the opposite direction to that of 
the individual members. By this means the 
chain-like effect of some of the examples in 
Fig. 82 is produced. Thus, if a length of plain 
right-hand twist is made out of two round wires 
twisted together very tightly from left to right, 
and if this length of twist is cut up into two or 
more pieces which are now laid side by side, 
then, if the group of twists be turned in the 
direction opposite to that in which the original 
twist was made—that is to say, if the group is 
twisted from right to left—the result will be 
that while the composite left-hand twist is being 
formed, all the separate right-hand twists of 
which it is composed will at the same time be 
gradually wrtwisted ; and the more closely the 
composite twist 1s twined, the more open will 
its components become individually. 

But as these components are being forced into 
close contact with one another by the process of 
composite twisting, it follows that they are not 
individually free to open out equally in all 
directions, and so it comes about that they 
expand in that direction only, in which they are 
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free—that is to say, from the centre outwards, 
and thus it is that the outside turns of the 
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separate wires bulge out in the manner which is 


apparent in several of the twists illustrated in 
Fig, 82, 
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There is a certain stage in the formation of 
this particular kind of compound twist when all 
of these bulging turns come into line with each 
other, vertically, and that is the moment at 
which to stop the twisting, if it is desired to 
produce the chain-like appearance. 

In making this and some other varieties of 
twists, it is often an open question how many 
component wires or twists should be used. 
The general character of the twist may be the 
same whether it has two, three, four, or more 
components; but in addition to the general 
distinguishing characteristics of any particular 
twist, there are two other’ characteristics 
which are common to all twists, and it is 
desirable to understand how these may be 
varied. 

These two characteristics may be conve- 
niently described as “pitch,” and “degree of 
compactness.” 

The pitch of a twist decides whether the lines 
of the spirals appear long or short, steep or 
the reverse; while the degree of compactness 
decides whether the turns shall be in close 
contact one with another, or whether they shall 
be separated by spaces. but there are instances 
where the degree of compactness is better 
described by the character of a section of the 
twist which is under consideration. In such 
cases, when the twist is cut through, it will 
show a section varying between a circle and an 
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oblong, according as the degree of compactness 


is great or little. For example, a twist made of 


seven round wires of the same size will be 
circular in section, but one made of the same 
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wires, laid side by side, will give a thin oblong 
in section. 

If two round wires are twisted together, but 
not tightly, the pitch will be steep, and the 
degree of compactness slight ; and in proportion 
as the degree of compactness is increased by 
further twisting, so will the steepness of the 
pitch be diminished. 

Now, sometimes a plain twist of this kind is 
wanted mhiels shall have a very full, round, com- 
pact appearance, and one which shall at the 
same time have quite a steep pitch. ‘To obtain 
this effect, three or four or even more wires are 
twisted together instead of only two. ‘The addi- 
tion of one extra wire will make a considerable 
difference in the degree of compactness, with any 
given amount of twisting, and yet the general 

| appearance of the resulting twist will remain 
similar to that obtained from two only of the 
same wires; but if more wires are added, the 
resemblance to the original twist will not be very 
close. In compound twists, that is to say in 
those which contain wires of different sections, or 
which contain some plain wires as well as others 
A which have previously been twisted together, the 
final effect may differ according to ee the 
various components are all twisted together, or 
whether some of them are inserted afterwards. 

The examples in Figs. 84 and 85 are mostly 
selected from those already illustrated in the four 
preceding plates, but they are altered in appear- 
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after the compound twist has been made, but 
before any hammering has been done. When 
the small members have been removed, the large 
twist may be flattened without dishguring the 
smaller wires, and these may afterwards be re- 
placed uninjured. In this way a pleasant contrast 
is obtained. 

In other cases a particular effect can only be 
obtained by inserting a fine twist after it has been 
hammered flat, in a space which has been pre- 
pared for it in a compound twist. 

The strain which is exerted upon a wire in the 
process of twisting is so great, that compound 
twists when they elude ead fed wire must first 
be made with plain wire of the same diameter as 
the beaded wire, The plain wire is unwound 
and removed after the twisting is finished, and 
the beaded wire is then inserted in the space left 
by it, without any risk of breakage. 

In addition to the many variations which are 
possible with simple and compoun¢ d twists, there 
is also much that is interesting and beautiful to 
be done by plaiting wire. Some examples are 
shown in Fig. 86, where a ce are illustrated 
both before ae after having been hammered 
flat. 

This produces an exceedingly decorative effect 
in some plaits owing to the fact that the spread- 
ing of the wires under the hammer varies in 
amount according as to whether another wire 
crosses underneath or not. 
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But apart from the alterations produced by 
different amounts of hammering, quite consider- ij 





Fic. 85. 
By the Simple and Compound T wists 
Author, -of Silver Wire, flattened. 
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able variations are obtainable from equal numbers 
of the same kind and size of wire, merely by 
_ changing the ways in which the wires are 
grouped, Thus twelve plain round wires may 
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be plaited together as three sets of four, or as 
four sets of three, or as six sets of two each. 
Moreover, if six sets of two wires each, be 
plaited together, there are at least three different 
ways of doing it, and each of these ways pro- 
duces a distinctly different pattern of plait. 

It will also be observed that one of the sample 
plaits illustrated in Fig. 86 displays the decora- 
tive value obtained by introducing fine twists 
between plain wires in a broad plait, while in 
another a bold rich effect results from a similar 
use of beaded wire. 
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CHAPTER XiOcy., 
SOME PRACTICAL CONSIDERATIONS. 


Tue student, who with patience and intelli- 
gence has followed the exercises which I have 
outlined or suggested up to this point, will not 
need many working instructions to enable him 
to pursue investigations into the methods of 
making twists and plaits; but there are a few 
essential points which it may perhaps be well to 
enumerate. 

In the first place, it will be readily appreciated 
that in order to make an even, regular twist, 
whatever wire or wires are used, they must all be 
thoroughly and evenly annealed, before the twist- 
ing is begun. It will also be evident that, it the 
twist is to be a close one, that is to say, one 
which has a great many turns, it 1s quite possible 
that one or more additional annealings may be 
necessary as the work progresses, in order to pre- 
vent any of the wires from snapping asunder 
under the very severe strain that can easily be 
put upon them by torsion. ‘The wire, too, must 
be made perfectly straight, before the twisting 
begins, either by stretching it, or, in the case of 
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beaded wires which will not stand much stretch- 
ing, by light tapping with a wooden or horn 
mallet on a flat bench. 

Any wire which has one or more flat sides 
will gue a decorative effect when twisted by 
itself ; but, in order to produce an effect with 
deta wire, at least two lengths must be twisted 
together. 

Where a considerable number of wires are to 
be twisted together, it is often necessary to solder 
them all together just at the two ends, before 
twisting. It is also often necessary to bind all 
the wires together, temporarily, while they are 
in straight lengths, with fine iron binding wire, 
or with thread, in order to make sure that they 
shall all be kept j in their proper relative positions 
during the early stages of the twisting, when 
otherwise there misht be a danger of their 
“crossing.” When this is done, if iron wire is 
used it must be wound round in the direction 
opposite to that which the twist will take, so 
that as the twist progresses the iron wire comes 
gradually loose. If it was bound the same w ay 
as the twist, it would get tighter at each turn, 
and would cut the surface of the silver wires, 
and permanently dishgure them. 

The very smallest twists are generally made of 
pure unalloyed silver, ordinarily described as 
“fine” silver; and the reason for this is that 
these very Rate twists are apt to melt while 
being soldered, whereas fine silver will stand 
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exposure to a higher temperature than standard 
silver will bear, before it will be liable to melt. 

Fine silver is also used for plaits when it is 
desired to make them very close, because it is so 
much softer than standard silver, which is much 
more springy. But it must be borne in mind 
that the softness of fine silver makes it unsuitable 
for parts which will be exposed to any consider- 
able amount of wear and tear. These remarks 
as to the use of fine silver apply equally to fine 
gold. 

When the smallest twists are being soldered, 
‘“‘easy” solder is sometimes used—that is to say, 
a kind which will melt at a rather lower tempera- 
ture than best hard solder. 

In soldering bands or rings of these small 
twists, to more solid parts, care must be taken to 
heat the work gradually and evenly. If the 
twist catches the heat too suddenly, it will be- 
come red-hot in an instant, and it will expand so 
much guicker than the surrounding parts, that 
there will be a great danger of its bulging out 
loose, and it is impossible to solder small twists 
neatly unless they fit quite tightly round the 
parts they encircle. But, while keeping the 
Hame from heating the twist suddenly, this 
must not be allowed to remain too cool, or else 
the expansion of the parts within may easily 
burst it. 

A length of fine twist which is to encircle a 
more solid part, should always have its ends 
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securely soldered together before it is applied to 
the part to which it is going to be attached, and 
the ring so made should be slightly too small, so 
that it must be stretched a little in order to 
spring it on to its place. If the ring of twisted 
wire is to be soldered around a band or collar 
which has a projecting rim of some kind that 
forms an angle for the twist to lie in, then its 
own springiness will keep it in position while it 
is being soldered. 

But if there is no projection of that kind, or : 
the twist has to be soldered on to the edge of ; 
disc or of another wire, then a very slight a 
must be filed or cut for the twist to lie in. 

The solder for securing very fine twists may be 
applied in the form of Wet which is produced 
by filing a piece of the solder ; for otherwise it 
is difficult to put it on in small enough quanti- 
ties, and if there is too much solder the twist 
will be ‘‘blinded,” that is to say, it will be 
flooded with solder, and will no longer look like 
a twist. 

Wires for very small twists may be con- 
veniently held in the pin=tongs or slide tongs 
while being twisted. Larger wires will often 
require a hand vice to hold them securely enough 
for this purpose, but beechwood clams will serve 
for most of the twists which the jeweller 1s 
likely to need, if a hand vice is not available.* 


* The above-mentioned tools are all illustrated in Fig. 40, p. 98 
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When a long length of plain twist has to be 
made, if no lathe or polishing spindle is available 
for rotating it quick] y, then the best plan is to 
fix one an in a vice, or even by a few turns 
round a nail in the bench. When one end has 
been secured, the free end has a loop made in it, 
which is passed through a short bit of tube held 
in the left hand, and this loop is threaded on to 
any small straight rod from three to six inches 
long, which will prevent the wire from slipping 
back through the tube. This rod can then be spun 
round and round with the first finger of the right 
hand, so as to twist the wire very rapidly. If 
the tube is small in diameter, a long French nail 
will do very well for the nod: 
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CHAPTER XXXVI. 
OF CERTAIN OTHER ORNAMENTAL PROCESSES. 


Turse and the other methods of constructing 
ornamental details which have been illustrated 
in the preceding chapters, are the bequest of the 
experience of ages, to which I have endeavoured 
to add, here and there e, some small contribution 
derived from personal experience, and from indi- 
vidual experiments which have interested and 
helped me. I believe that such methods must 
always be valuable, especially to those jewellers 
whose abilities lie rather in the handline of 
materials, and in the composition of designs by 
means of selection and arrangement, than in the 
niore abstract methods of ake sculptor or the 
painter. 

Those who approach jewellery from these 
latter points of view, will generally find their 
best opportunities in some of its other branches, 
which I have not attempted to touch upon, such 
as repoussé and chasing, carving, modelling and 
casting, engraving, damascening, enameiling, and 
niello-w me But to them ARG the more con- 
structive processes are of the utmost value in 
design, as well as for acquiring some very essential 


he oe i a ed ee 





238 SIMPLE JEWELLERY 


parts of Ene jeweller’s technique, and on the 

other hand, a limited use of all the other treat- 
ments just enumerated above, 1s perfectly well 
within the reach of any intelligent craftsman, 
even though he does not attempt to produce 
iewellery of a sculpturesque or of a pictorial type. 
At the same time, it is perhaps hardly necessary 
to add that they can only be carried to their 
highest perfection by those who have gifts of 
a very different order from the accomplishments 
of the ordinary craftsman. 

The various punches of the repoussé worker 
may be used in different ways, and although 
when handled with sufficient skill, they will 
render ah most subtle modelling, or the most 
masterly drawing, without leaving any impress 
of hee own shape, yet the more primitive 
method of handling them, whereby numerous 
separate impressions, made by these punches, 

| gradually produce an ornamental pattern, 1s not 
to be despised, 

| A few fairly good examples of this kind of 

treatment occur in the buttons shown in Fig. 87, 

which are examples of the simple charm to be 

} obtained by a “ bossy ” treatment of sheet silver, 

and of the value of very direct and even rude 

methods of decoration. Comparison with Fig. 29 

will show how in two cases the decorative effect 

of constructional wire-work has given the 

repousse worker an idea for a design, but these 

examples do not give any idea of the very dainty 
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and beautiful borders and other enrichments 
which may not only be produced, but may even 
be suggested and originated i in this w ay. 





Fic. & 
Dome-shaped Buttons made of sheet silver, Dutch and Italian. 


Such ornaments need not necessarily be 
geometric, although the tools are particularly 
Seg oa to that kind of treatment, but 
pleasant simple designs, suggestive of creeping 
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plants, with leaves and flowers branching out 
trom undulating stalks, occur naturally to the 
craftsman when he begins to learn how to use 
the punches, and the patterns which arise from 
making clusters of grains, and from bending and 
interlacing wire, are easily imitated in repousse 
work with satisfactory results. 

Fig. 88 contains a series of examples of simple 
cast silver ornaments of good traditional forms ; 
but in many of them there is an unfortunate 
tendency to imitate designs which belong really 
to objects constructed out of wire and sheet and 
grains—-a practice which cannot be defended. 

On the other hand, it is a mistake to imagine 
that there is no craftsmanship in casting, or that 
it is a process which should always ana Wirkout 
exception be avoided by the jeweller. There 
are many dangers in the path of any jeweller 
who becomes too fond of it; the occasions on 
which its use is legitimate or necessary for him 
are infrequent; and certainly the student who is 
beginning to learn this craft, should not meddle 
a casting at all, until he Has mastered all the 
alternative ‘‘ building up” methods, and is a 
sufficiently expert workman to be able to make 
his own patterns, (from which the castings will 
be made), well enough to be sure of obtaining 
good clean results. 

Quite a simple use of enamels, such as is well 
within the reach of those whom one may perhaps 
conveniently and without offence describe as 
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plain craftsmen, is well exemplified in Fig. 89, 
where the enamel contrasts pleasantly with the 
light open-work surrounding the flowers. The 
filigree work of this necklace is fairly restrained 
in design, but without the added interest of the 
enamelled parts it might be rather monotonous, 
and these, moreover, introduce not only a fresh 
element of charm in the design, but also a 
valuable contribution of strength and _ stiffness 
in the construction, 

If I refrain from dealing in a more detailed 
way with these and the other treatments men- 
tioned above (p. 237), it is because I think that 
they should only come after the student has 
passed through a course of training such as | 
am here endeavouring to sketch out, and because 
pi their practice is not so directly suggestive of 

decorative patterns ; nor does it inevitab ly yield 

| so rich a harvest of motifs for design as ‘does 

the handling of wire. Nevertheless, elementary 

repousse work should come quite early in the 

craftsman’s training, and I think I have said 

enough about it just to show that it is suscep- 

tible of methods which are not so very different 

, from those employed in producing the patterns 

composed of circular forms illustrated in Figs. 27, 

28, 30, and 31, or even from those built up out 
of the other small units illustrated in Fig. 60. 








Fic. 89. 


Victoria and Silver Necklace, enamelled. 
Albert Museum, Swiss. 17th century. 
R 2 





CHAPTER XXXVII. 
THE SETTING AND USE OF PRECIOUS STONES. 


One other process which is absolutely essen- 
tial to every jeweller must at least be given a 
bare mention, and that is the setting of precious 
stones, which really includes several processes ; 
but illustrations of all the various different ways 
of doing this hardly come within the scope of 
this little book, which aims principally at giving 
an analysis of one or two of the most simple 
methods of design, and a few suggestions as to 
ways of tackling such elementary processes as 
are necessary to the practice of these methods, 
and to the making of the ornaments thereby 
suggested. 

The main principle of most of the methods 
by which stones are set, is that the under side of 
the stone rests on a ledge, or on the shoulders of 
a number of small projecting pieces, and that it 
is kept in position, either by a collar of metal 
standing up from the ledge, fitting closely round 
the stone, and pressing it home as a result of the 
top edge of the collar being contracted, and this 
is called a plain collet setting ; or else the small 
projecting pieces stand up in a similar way 
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around and slightly above the stone, and their 
tips are then bent down until they press firmly 
on it, in which case it is called a coronet or 
claw setting. These methods are capable of 
many interesting variations and elaborations, and 
often form important features in the whole 
design. 

Another method, probably the most primitive 
of all, is to drill a ole right through the stone 
and pass a wire through it, the end of the wire 
being spread out, or wished into a knot. T ae 
method, or a modification of it, in which the 
hole is only drilled part way through, and the 
wire is secured on the principle of a dove-tailed 
joint, is much used for pearls, and for stones 
which are intended to hang as drops. 

Pearls, pierced and hung from wires passed 
through them occur in sevatal of the illustrations 


in the early chapters, e.g., Figs. 1, 3, 5, 6, 14 
and 20 (pp. 12 to 45), and the big Byzantine ear- 


rings in Fig. 24 illustrate particularly well what 
may be called peg setting, for many of the pearls 
have come off, leaving the pegs, w hich once held 
them in place, now ates 

Most of the illustrations of jewellery in which 
other precious stones occur give examples ot 
collet settings, either quite plain, as in Figs. go, 
gI, 92 and 93, or serrated, as in Fig. 73 = 207), 
or otherwise made ornamental, as ‘a Figs, 2 and 


4 (pp. 14 and 17). 


Figs. go to az show how patterns resulting 
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By the Author. 
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from the arrangement of small units of design 
may be combined, and enriched in various ways, 
including the use of twisted and beaded wires ; 
and these objects will be recognised as having 
already appeared, in their more ele ‘mentary stages, 
In Figs. 62, 63, 07, 68 and 69 (pp. 180 to 197). 

Fig. go illustrates a pendant made out of one 

of the designs shown in Fig. 62 (p. 180) with 
chain, w hese links are composed ilternately of 
arenkr forms and of right-and-left-hand twists, 
separated by plain wire. 

Beaded wire, twists, discs and domes are used 
to enrich and strengthen the skeleton form out 
of which the pendant is constructed ; and the 
middle part of this skeleton is itself domed into 
a fairly bold boss, upon which the central stone 
is set, 

Here the lines of the design are all repeated and 
| | emphasised, so that it 1s easy to trace the original 
, skeleton ; but it might perfectly well have been 

treated quite differently, and overlaid with other 
forms in a contrasting arrangement, which would 
have concealed the construction instead of re- 
inforcing it. Thus a skeleton design, such as 
} those developed in Chapter XXIX., may form 
the basis of two or more finished piec es, which 
may eventually differ so much from eh other 
that, to a casual observer, it would not be easy to 
see that at an earlier stage t they were identical. 
In Figs. 91 and 92 Hie lines of the original 
designs Bas which the pendants are developed 





By the Author, 


FIG. 92. 





Silver Pendant and Chain. 
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have been somewhat interrupted and concealed, 


by the addition of domes, discs and clusters of 


grains in the case of Fig. g1, and of stones, 
twists and clusters of grains in Fig. 89 ; hence 
their derivation, especially in the case of Fig. g1, 
which was built up from one of the skeleton 
designs in Fig. 63, is not quite so obvious. On 
the other hand, Fig. 93 (Frontispiece) did not 


seem to need that its lines should be either 


emphasised or interrupted, and the units out of 


which it was built up seemed to have in them- 
selves enough variety and richness to be left 
without other additions than some precious stones 
and a few isolated grains and discs. 

In such a case, however, it becomes necessary 
to make other additions behind, in order to 
supply that strength and stiffness without which 
such an ornament would be unable to resist the 
strain of ordinary wear and tear; but these, im- 
yortant as they are constructively, have nothing 
to do with the design, and are, in fact, invisible 
from the front. ‘The collets in which the stones 
are set, as also the discs and vrains which cover 
or fill in some of the joints, all help to stiffen and 
strengthen the construction, but they are not 
enough by themselves. 


CHAPTER Vex ky i, 
THE QUESTION OF LOCAL INDUSTRIES. 


Anyone who has examined and thought about 
the kind of jewellery to which I have devoted 
most of my space in this work, will probably 
agree that it is largely a matter of judicious 
selection and arrangement; and that is one 
reason why it is such a fascinating craft. While it 
offers endless scope to the skill Teal invention and 
ideas of the most accomplished artists, it does 
also provide a most attractive outlet for the 
abilities and industry of the humblest lover ot 
the arts, if he has a moderate capacity for using 
tools. And here I venture to throw out a 
suggestion which I believe may be, in some 
degree, capable of realisation. 

In most foreign holiday resorts there is some, 
more or less artistic handicraft, which is 
practised as a local industry, dependent mainly 
on the custom of visitors; and I think that most 
people, when they go away for a holiday, do 
like to find local productions which excite their 
interest, and offer them opportunities of buying 
small trifles, directly connected with the place, 
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to take back with them as presents for friends 
a \ at home. If the crafts practised in these 
| places, are of such a nature that the visitors can 
actually watch the things being made, so much 
the better, for an inspection of the workshops 
may then be added to the list of local attractions. 
There are, of course, instances of this kind, 
mostly successful,in England, such as those at Tun- 
bridge Wells, Buxton, Racwick. and Barnstaple, 
and the efforts of the Home Arts and rdattiee: 
Association, and of various energetic and public- 
spirited individuals, have done much to foster 
the growth and revival of local arts here and 
there. But I think it is true that provision is 
most frequently made in a way familiar to most of 
us, in the form, say, of a mug, or an ash tray, pro- 
claiming the fact that it is a_ present from 
| Margate, or Blackpool, as the case may be; 
| though one suspects that it really comes from 
Germany, like some of the imitation precious 
stones sold to unsuspecting travellers by the 
| persuasive Oriental. Perhaps one reason why 
our holiday resorts are deficient in local crafts, 
is that, as a nation, we seem never to have had, 
j or to have w anted, any peasant jewellery of our 
own, though it is just peasant jewellery which, 
at foreign places, atten makes the most successful 
appeal to the purchasing section of the visitors 
No doubt the Anglo- Saxon race is, for the most 
part, stolidly Ppclidte: ‘ent to the pleasure to be 


ipa from cultivating the wxsthetic faculties, 
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blindly content to live in ugliness, and lazily 
averse to spending its leisure industriously, or 
productively. But the determined efforts that 
are being made to establish handicrafts all over 
the country and to revive such few traditions as 
we can boast of, have already begun to show 
how much artistic ability there is arene: 

The great difficulty, howev er, 1s apt to be— 
designing — and as I have had full personal ex- 
perience of that dif thculty myself, I am the more 
ae to believe that the method upon which 
[ happen to have stumbled, whereby designs 
suitable for simple jewellery, with a certain 
degree of freshness and interest, grow of them- 
selves in an apparently unlimited number in 
nature's own way—lI believe that this method 
does present a possible solution. 

Most holiday resorts have either a a pier or else 
publi ic gardens, where it would seem quite natural 
to find a kiosk containing a display of local pro- 
ductions offered for ele’ and such a kiosk 
might surely be financed by local support, the 
expenses being, of course, paid out of com- 
mission on sales, which should easily provide 
a sufficient sum. Then, as to production. 
Where no craftwork of the kind 1s already made, 
the best chance of success would doubtless lie in 
avoiding ambitious work. Buttons and clasps, 
muff chains and simple pendants, can be made 
by quick students who have a natural facility 
for handling tools, after a very few months’ 
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training under a capable teacher, especially if no 

4 precious stones are used. Indeed, if the training 
is continued steadily from day to day, I would 
substitute “‘ weeks” for “ months.” 

Moreover, such things can perfectly well be 
made by some of those who are physically 
unable to follow more active pursuits; and that 
applies particularly to the small wire units 
illustrated in Fig. 60, which require only strong 
fingers, tolerable eyesight, and patience; and 
they epee ear to me to provide admirable work 
for cripples having those qualifications. 

Except during the period of learning, when 
the student should carry each exercise right 
through from start to finish, I see no harm in a 
moderate amount of division of labour, when 
large numbers of the same unit are required. 

In the course of a year a few travelling 

| instructors could teach the making of wire units 
to some of the cripples in each ofa large number 
of ditterent places, and even the more difficult 
arts of soldering, and mounting, and stone-setting 
could be acquired in the same way, or by a few 
selected students being sent to the nearest good 

: technical school for a few months. The outfit 
required is not very expensive, and the benefits 
might be far-reaching. 

I believe most firmly that craftsmen whose 
special bent lies in the direction of jewellery, but 
who find that they have not got the faculty of 
inventing fine designs for important works, may 
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yet produce ae and beautiful and useful 
things, if they will only allow their materials, 
their tools, and their common sense to guide 
them. But I doubt if any one who tales up 
this work seriously, on some such lines as those I 
have indicated, and enjoys it, can possibly fail to 
develop some power of design, so long as the 
mind is Kept constantly alert to seize every sug- 
gestion of design offered by the material, and so 
long also as the mind—and fingers—are not al- 
low an to continue repetitions to the point of mak- 
ing the work mechanical. We must not go on 
repeating the same arrangement for long without 
considering what alternatives or variations are 
possible. But on the other hand, it 1s at least 
doubtful if there is any advantage in courting 
disappointment by premature effort: after origi- 
nality. Once again, we cannot make something 
out of nothing. 

Those who are beginning, and tnose who, 
having begun, may have become conscious of a 
want of ideas for design, will do well to limit 
their practical work to exercises for a while, 
taking care at the same time to lose no oppor- 
tunity for the study of old work—a study which 
no artist is ever too great to keep up. In the 
foregoing pages I have tried to show that the 
exercises need not be dull, and moreover that 
their results may be developed later on into actual 
finished pieces, if they are not required for 
permanent reference, 
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Take any simple unit (such as the little bit of 
wire treated of in Chapter XXVIII.) and try 
what you can make of it. Don’t trouble about 
pencil and paper for that, whether you can draw 
with ease or not; take the thing itself, and try 
every way you a think of using it, with the 
help of a few simple tools. Follow each way 
and each by-way right out to its logical con- 
clusion. When you think you have done so- 
when you think you have exhausted ¢ every possi- 
bility—just put it away for a few days; take up 
something else, and when you come to a standstill 
over that. go back to the other exe rcise, and you 
will probably find fresh by-ways opening out and 
leading you along quiet, unfrequented paths, 
which pencil and paper would never have 
revealed to you. Don't say, “ Haven't I done 
nearly enough of these variations?” but rather, 
“Ts there no other possible permutation or com- 
bination which I might try now?” ‘The early 
ones will doubtless have some nice things amongst 
them, but so also in all probability will the ister 
and less obvious ones reward your perseverance 
no less richly 

It is not unlikely also, for that matter, that 
some arrangements or combinations which, when 
made, look ridiculously obvious, will only oceur 
to you after you have begun to wonder whether 
you have not about exhausted that particular 
idea. It has been well said, “Simplicity is the 


end of Art,—by no means the beginnining.”’ 
c 2 
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CHAPTER XXXIX. 
MECHANICAL AIDS TO ARTISTIC PRODUCTION. 


THE recommendation that these ideas be fol- 
lowed right out to their logical conclusion was, 
perhaps, rather venturesome, because | know 
that to some artists logic is an offence—a thing 
mechanical, 

Some years ago, at a discussion on ‘“ Me- 
chanical Aids to Artistic Production,’ a certain 
artist for whom I have a very great respect and 
admiration, summed up the matter in rather a 
brilliant way, something like this :—He wasn’t 
going to attempt to answer all the arguments 
that hh ad been advanced in favour of mecca 
aids, for he was too much lost in admiration of 
the perfect logic of the opening paper. He 
would venture to say it was even too logical ; 
he thought that perhaps | ogic might be said a 
be—w ell, to bea mechaniival ee thought ! 

f und no opportunity just then to consider 
quietly whether I really agreed or not; but ina 
calmer moment it did occur to me to wonder 
whether a mechanical aid to thought might not 
really be rather a desirable thing. Having got 
that far paves the way to making a much more 
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heretical confession, and it would really only be 
contemptible hypocrisy to conceal the fact that for 
my part I want not only mechanical aids to 
thought, but even aids to design, which in that 
sense of the word may also be said to be 
mechanical. Not mechanical aids in their most 
obvious sense, such as compasses and other 
instruments, which are, of course, necessary 
enough at times; but those which are me- 
chanical in the sense that they enable us to 
make patterns by the physical handling of 
tangible units of design such as those which 
have been illustrated, by moving them about 
and arranging them on an ordinary table with 
the fingers and with tweezers, as opposed to 
the pure abstract method of arranging them 
with elusive, will-o’-the-wisp, imaginary fingers, 
on the shadowy and treacherous ‘ible of he 
mind. 

And now I should like to state, with all 
possible clearness, what I think may be expected, 
and what, on the other hand, | am sure must 
not be expected, of these small units, which 
seem to be offered to us as material for pattern- 
building, by the action of processes incidental to 
the Beem puletion of the precious metals. 

I think may expect two good results, if 
the units are te and utilised intelligently, and 
with due patience. 

(i.) A steady and natural growth of sound, 
able craftsmanship. 
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(i1.) An increased power of design. 

But we must not look for Sithes of these 
results, except where there exists. a real desire 
for their acquisition, and an mcreased power of 
design implies that some such power is already 
latent. 

Moreover, I do not for one moment suggest 
that the units in themselves are enough to bring 
about the birth of great works of fine art. By 
no means—though even here they may perhaps 
prove to be useful accessories. 

It is well to remember that arts which are not 
“fine,” but only—shall we say—pleasant, serve 
neetal purposes. ‘They train the eye, the hand, 
the memory, the patience, and they foster the 
erowth and ‘development of any imaginative or 
inventive faculty which their practitioners may 
POssess. 

They are easy to understand, they educate the 
esthetic perceptions, and gradual ly they enable 
us more fully to mpderstand and appreciate 
things that are above them, the works of great 
artists. Some of these lesser arts fulfil another 
useful function, for they provide a_ pleasant, 
innocent, and sometimes even a moderately 
profitable occupation for those who, while they 
are not without some degree of artistic sensi- 
bility, must yet admit the possession of that 
object of derision to many artists—-I mean a 
Mechanical mind. However serious a limitation 
that may be, it is a possession of which no one 
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need really feel ashamed, or, rather, I would 
say, 1t is one of which no one has any excuse 
for feeling ashamed. Probably the possession of 
a mechanical mind is, as a rule, a bar to the 
attainment of success in the higher walks of art, 
although the very greatest artists have had 
minds so big, that the perfect development of all 
their artistic Geultics has still left plenty of room 
for a fairly complete mechanical section too. 

An ability to turn things mechanical to artistic 
account is a gift to be accepted and tended in all 
gratitude and humility, and in its cultivation 
there may be a great store of happiness. 

Everyone, who has ever produced and deve- 
loped an original idea, well knows that it is no 
exaggeration to describe the early period of con- 
ception as one of black misery and depression, 
lightened though it is from time to time by 
dazzling moments of intangible hope, as a vague 
suggestion of what is coming flits across the 
mental vision ; moments of exaltation which are 
generally all too brief and rare. 

Now this kind of thing may be gone through 
for what may seem to other people to be mak 
singularly small interest or importance, and may 
be none the less real and painful for that And 
to those who experience something of this kind 
every time they struggle after an original design. 
| would say : Stop a moment. If you are aiming 
at something truly great, then by all means 
accept the necessity tor the struggle bravely, well 
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knowing that the reward for anything even re- 
motely approaching success will compensate 
abundantl y—not so much in ultimate realisation 
as in the joy of the conflict, when you first begin 
to lay hold of what you have been striving after. 
But if what you want is only a fresh design for a 
trifling thing, a small | trinket, or what not, don’t 
cudgel your brains too much for an original 
idea, v aguely, until you have considered whether 
for that kind of “artistic production ” there 
does not perhaps exist, what I have been rash 
enough to describe as a mechanical aid. 
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APPENDIX A. 
A LIST OF THE TOOLS AND APPLIANCES 
MOST NECESSARY FOR A BEGINNER. 


MoutH blow-pipe (Fig. 37,1). — | 
Jewellers’ burner (Fig. 35) or spirit lamp (Fig. 36), 


her cheaper spirit lamps made for jewellers, 





Note.— There are ot 
which, though not so convenient as the one which is 
illustrated, will answer well enough, 

Prepared charcoal block (Fig. 37, 0). 

Borax saucer (Fig. 44, N) or a piece of slate. 

Compressed borax (Fig. 44, M) or a few borax crystals. 

Small brush (Fig. 44, 1). 

Best hard silver solder say oz. or less. 

*Pair of snips (Fig. 42, a). Cheaper ones or even an old pair 

of nail scissors will do for cutting solder. 

Pointed tweezers (Fig, 42, Cc). 

*4-inch skew nippers (Fig. 40, c), 

*41-inch round-nosed pliers (Fig. 40, Nn), “The ends should be 
. nicely roundea, and sheuld measure about 50 thousandths 


of an inch across. 

* 5-inch blunt-ended snipe-nosed pliers (big. 40, K). 

A light hammer with a smooth bright face (Hig. 41, F). 

A small flat stake, or ‘board steady” (Fig. 45,8). Need not 
be so large as the one illustrated. For substitute, see 
fe 130, 

Small bottle of common sulphuric acid (vitriol), 

Small measuring glass to show teaspoons or drops, 

One 12-inch length of round steel wire of each of the 

following numbers, which refer to the twist-drill wire 

gauge. Nos. 40, 46, 50, $4, 59. 


Some standard silver wire (for sizes see Chapters XV. and 


* Tt is bad economy to save a few pence by buying forenen tools. 
English snips and pliers are very much better than the toreign ones which 


are sold in London. 
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XXIII). Iwo ounces of silver wire in different sizes 
would last some little time, for exercises. 

‘ Some flat copper or gilding-metal wire for practising first 
exercises. Size 1g xX 24 I.8.G. 

Some best charcoal-iron binding wire. ‘This can be had in 

i lb. reels (Fig. 37, N). Size 30 is a useful medium size, 
but it is an advantag re to have it in several sizes, as, say, 
26, 30 and 35. If only two sizes, then 28 are 34. 


The above-mentioned tools and materials; which should 
cost about 25s. altogether, would enable a beginner to make a 
start. [he most important of the other tools mentioned in 


Chapters XIV, to XXV., could be got for another (4. 


APPENDIX  B., 
GAUGES. 


MeasuREMENTS of the thickness of metal sheets and wire 
are amazingly complicated and puzzling, owing to the 
number of different gauges which there are in use, and to the 
altogether arbitrary arrangement of numbers by see the 
various sizes measured are dis tinguished. ‘There seems to be 
no valid reason why thickness should not alw: ays be eeteed 
by the same gauge, whatever the metal, and whether it is of 
sheet or of wire ; nor why the number ‘which represents this 
thickness, should not always indic ate that the thickness in ques- 
tion measures just that number of thousandths of an inch, as 
Sir Joseph Whitworth many years ago urged that it ought to 
do. But, unfortunately, gauges are rather expensive things, 
and perhi aps it is natural that people who have spent money on 
buying the old-fashioned ones should prefer to go on using 

them, and so the old arbitrary measurements remain in general 
use and in pretty general confusion. 

It is not my purpose to add to the bewilderment of the 
beginner by giving particulars of all the different thickness 
gauges W hic xe are il use in various trades, but there are four, of 
which it is almost necessary for him to have some knowledge, 
The dealers who supply jewellers’ materials are busy people, 
and if a purchaser cannot ask for the material he wants, in the 
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sizes of the gauge by which it is usually measured, he is likely 
to be kept w iting. 

But I do not advise those who are obliged to study economy 
to buy any one of those four gauges, for no one of them would 
be sufficient by itself, and none af them is cheap. If the 
money can be spared, it a certainly be convenient to have a 
standard wire gauge and ; Birmingham metal gauge (some- 
times called the Bir that plate gauge) ; but a small and 
simple micrometer gauge (Fi ig. 94) can be bought for consider- 
ably less (the one illustrated cost 3s. 6d.), and with this and the 
comparative table in Appendix Cc p. 269, you are independent 
of the rest, Worzeben: with the micrometer gauge there is 
never any doubt about a thickness, whereas with the other 
gauges, If accuracy Is necessary, various qualifications have to 
be used, such as very easy, easy, exact, tight, or very tight, 
especially In connection with the larger sizes. But on ihe 
other hand it does require a slight mental effort to learn how 
to read measurements from the micrometer gauge, and if it is 
used carelessly, mistakes are liable to occur, 





FIG. 94. 


Micrometer G raAuUge, 


Referring to the illustration of the micrometer gauge (Fig. 
94), which is shown slightly larger than it actually IS, for 





\ 
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the sake of clearness ; the object to be measured is placed in 
the gap aA, which is opened or closed as required by turning 
) the handle c towards you or away from you, as the case 
may be. The divisions on the handle c represent thou- 
sandths of an inch, and it will be seen that on this part between 
the o and the figure 5 there are five spaces, each one of which 
represents one-thousandth, ‘There are 25 of these Spaces in 
the circumference of this handle, so that each time the handle 
makes one complete revolution, it either increases or reduces 
the gap by 25 thousandths of an inch. When it is turned, it 
moves along the part B, horizontally, to the extent of one 
of the divisions marked on this part for each complete revolu- 
tion. Each such revolution represents 25 thousandths of 
an inch, so that four of the divisions on the part B 
represent four times 25 thousandths, z.c. 100 thousandths, and 
the figures visible on B thus represent 1 and 2 hundred- 
thousandths. As the gauge is illustrated it is set at rather 
more than -252. of an inch, and if the line o on the handle 
c had been exactly level with the horizontal line which 
runs along the part B just below the figures 1, 2; then the 
measurement indicated would have been ,%°.%,, z.e. J of an inch. 
When the gauge is closed, so that there is no longer any gap at 
A, the “sleeve”? of the handle c conceals all the divisions 
on the part B, and the line 0 on the handle c is level with what 
remains exposed of the horizontal line on the part B, and the 
gauge 1s at zero. 

‘Vo give some indication of the meaning of the small measure- 
ments registered by this gauge to those who are not familiar 
with these things— .ab,)” | 
paper 3 4a3yq that of a 1d. postage stamp ; that of a thin 
visiting card ; me 5.” that. of a 

j well-worn halfpenny. 
‘These measurements would ordinarily be expressed as 
LA ‘/ if, 


decimals—001 » O02 y ‘012°, ‘o16", and ° 45 respectively. 


Now the measurements of any thickness-gauge can be ex- 


is the thickness of ordinary tissue 
” 


toot 


that of a stout postcard ; 


‘ 
' 
trou, 


pressed in thousandths of an inch, that is to say, in three places 
of decimals, and conversely, a measurement given by a micro- 
meter gauge in thousandths of an inch, can be converted to the 
nearest equivalent in the scale of any other thickness-gauge, by 
reference to a comparative table, such as that given on p. 269. 
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The Birmingham Wire Gauge, the Birmingham Metal 
Gauge (or Plate Gauge), and the Standard Wire Gauge are all 
of them moder ately ahiale steel plates, with a series s of notches 
of varying widths cut in their edges, each notch being distin- 
cuished by a number, which has no other significance than that 
the notch indicated by any given number, is one size larger or 
smaller than the one which bears the next consecutive number 
(Fig. 28, a, B). Uhe variations in the sizes measured by the 
Dirminebar Wire Gauge are very irregular, and the Standard 
Wire Gauge, which is more system: itically graduated, is slowly 
taking its place, But as both are in use, it is not sufficient to 
give an order for such-and-such a size, wire gauge, without 
specifying which wire gauge is referred to; for the differences, 
though in many of the sizes quite trifling, are in other sizes 
considerab le, and ne: ily always sufficient to be troublesome. 
Moreover, there are various other wire gauges, such as the 
Lancashi re Gauge, and the special gauges Teed for measuring 

“ needle-wire” and “ music-wire,’? ‘Che Twist-Drill Steel: 
Wire Gauge (Fig. 35, F) is merely a a plate with circular 
holes in oraduated sizes drilled through it, and numbered con- 
secutively. It is used for measuring the fine tool-steel wire 
useil for making drills. “I"his does not particularly concern the 
jeweller, but what does concern him in connection with it, is 
that he needs some of this wire in various sizes for making 
rings, as described on p. 9g, and it is a great convenience to be 
able to give the numbers by which the sizes are distinguished, 
when ordering, 

These three gauges for measuring wire, all of them denote 
the larger sizes by the lower numbers, so that size 1 is larger 
than size 2. 

But this order is reversed in the Birmingham Metal Gauge 
(Fig. 28, 8), by which gold and silver sheet are generally 
me: asured, so in this gauge size 1 is smaller than size 2. if 
you are aati of not being able to read the measurements of 
the Micrometer Gauge Cor rectly, and are only able to attord to 
buy one gauge, then perhaps the Standard Wire Gauge will be 
the most useful. “lhe usual pattern, whose finest notch is 
No. 30, will not measure the three thinnest sizes of sheet 
which the Metal Gauge gives places for; but on the other 
hand, the thickest wire wh ich the Metal Gaw: ge will measure 


of fares Pe PL ete ita Leger of 
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is only half the size of the largest notch in the Wire Gauge, 
and although you are not likely to need silver wire as thick as 
that, you probably will occasionally have to use steel wire for 
making rings, which could not be measured by the Metal 
Gauge. Moreover, the Standard Wire Gauge can be obtained 
with finer notches going on to No. 36, and with these you 
can measure the thinnest sheet you will ever need. Only 
such a gauge Is expensive, 

Whether you have a Standard Wire Gauge or a Micrometer 
Gauge, the table on p. 269 enables you to ascertain the nearest 
equivalent to any given measurement In any of the other 
gauges mentioned in that table. 

Some examples are given on pp. 270, 271 to explain the 
method of using the table. 


=® 





269 


APPENDIX SC; 
COMPARATIVE TABLES. 
TABLE, ; 





'Ca'timna., Column BG, | Column C. Column D, | Column E. |\ColumnF) Column G, 
1.5.G, B.W.G. M.G. T.D.G, T.D:G, 
Distin- Imperial | Birmingham | Birmingham | Twist-drill Distin- | Twist-drill 
cuishing | Standard | Wire Metal | Steel-wire guishing | Steel-wire 
Numbers.) Wire Gauge.| Gauge, Gauge. Gauge. Numbers. Gauge. 
Parts of an inch,|Parts of aninch, |Parts ofan inch,|Parts ofan inch.|| Parts of an inch, 
| Ses0o" |) soe ‘oon ||| “220 37 “104 
| 276 ‘280 ‘009 | ‘221 gfene |||) Liven ds 
"252 "255 ‘O10 "214 39 "A995 
‘292 "235 "O12 OAg6 
"212 ees ‘Ord || S2o55 41 "096 


‘192 ‘200 ‘o16 ‘264™ |||) utz 
176 ‘182 ‘O19 «| ‘201 43 
‘160 Toe, |e ered 
‘I44 ‘149 023 
) Shes "134 ‘O27 
| +116 "120 "O31 


hi 
o 
WO 
. 
cS 
Oo 
wo 
a 


= | 
OO Co~] Tatar ete hoe 


II 
12 TOL. | Poy, 
13 | ‘092 | ‘095 
I4 oso) 0 |) 084 


035 
O76 
‘O42 
O47 
‘O51 





17 056 058 "OSs EFF ll) Sa 

18 048 ‘O50 ‘060 “r695 || 54 O55 

19 ‘O40 "O43 063 166 | 55 O52 

20 036 037 065 “THD ||) §6 "0465 
21 032 "O34 068 "159 57 "043 

22 028 “030 eee iil wales 55 "O42 

2.3 ‘O24 ‘O27 ‘O77 154 59 ‘O4r | 
24 O22 O25 082 | ‘152 || 60 ‘O40 

2% 020 023 ‘ogo. =| « “14.95 

26 O18 O21 100 ‘14.7 














27 o164 LPG merle 44 | 

28 o148 O17 "124 "1405 | 

29 O13 O15 | "136 136 

30 | "O124 ‘Old |) “Eso, |) Sess 

31 | *or16 ‘OLO “208 il 

a2. | ores | ‘009 “ae i ceudeas || 

a4 | "O10G | "OOS ay 113 

3. ‘0092 007 34 or || 

36 ‘oo84 | "005 ae "110 | 

36 0076 | ‘oO4 ve |) Pkobis | | D eemenaing | 


“ 


See footnote on page 272 7e measurements involving 4 places of decimals, 
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EXAMPLES TO EXPLAIN THE USE OF TABLE I. 


Question 1.—To find the IS.G. number most nearly 
equivalent to No. 54 T.D.G. 


Method of Procedure. 
No. 54 in column F = °055 inch in column G (T.D.G.). 


In column B (I.S.G.) the measurement nearest to "055 Is 


056 = No. 17 15.G. Answer. 


Question 2.—To find the 1.5.G. number most nearly 
equivalent to No. 40 I.D.G. 


Method of Procedure. 


No. 40 in column F = ‘og8 inch in column G (T.D.G.). 
In colain B (1.8.G.) the measurements nearest to -0g8 inch 
are ‘0g2 inch and ‘104 inch, each of these being equally near 

“ot inch, and they are respectively equivalent to Nos. 13 
oi  1.8.G. (see column A), 

But - 092 inch means that slot No. 13 I.S.G. is g2 thousandths 
of an inch thick. 

‘Therefore a wire which is 98 thousandths of an inch thick 
cannot enter that slot. 

‘Therefore No. 12 LS.G. w Nee measurement is *104 1s the 
I1.S.G. number nearest to No. 40 T.D.G., and the answer 
should be expressed, No. 12 LS. G. Very easy. 

Now a glance at columns F and G shows that from *og2 
to -104 inclusive, there are no less than six [.D.G. sizes 
against which the [I.$.G. column (B) only shows two (Nos. 12 
and 12), and as the smallest of these six I.D.G. sizes (No. 42) 
is one thousandth of an inch thicker than No, 12 L.$.G., it 
follows that they all belong to No, 12 1.5.G., and that the 
only way in which they can be measured with the I,S.G. 
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is by a complicated system of verbal qualifications, as 
follows : 


T.D.G. 1.S.G. Eourvacenr, 
_* . . . 
oizes in o1ze in 
Numbers, decimals ofan | Number. | decimals of an Qualifications. 








37 "104 | Tight. 
38 ‘IO! | | | Rather easy. 
39 IQYI f - 7 | lvasy. 
2 12 i 
40 O95 \ cry Cassy. 
41 0g6 | | Loose, 
12 093 Quite loose. 


This example shows pretty clearly th: ut such a system of 
measurement, if system it can be called, is itself quite hope- 
lessly loose and unreliable, and that the use of the Micrometer 
Gauge pe ides the obvious alternative. 

The T.D.G. sizes selected for the two examples given on 
p. 270 ea also in the same way be converted into the 
nearest equivalents in the B.W.G. and M.G. respectively, 
if desired, and the answers would be as follows :— 


[ No. 17 B.W.G. easy 
No. 5 4 Te Gy a or 
LNo. 17 M.G. tight. 


[ No. 12 B.W.G. quite loose, 
NO. 40: (b.DG. SS: or 
No. 26 M.G. 


TABLE IL. 


This table gives the outside diameter (in decimals of an 
inch, measured by the Micrometer Gauge), of various small 
Sitter rings of useful sizes, made by coiling alee wire of the 
specified size round steel wire of another given size. It also 








272 SIMPLE JEWELLERY 


states the diameter of the grains which may be made by 
melting these rings :— 


——————— = — SS reenlnnEeen = eS So 


CoILep Sb arryEke HIN 
SILVER WIRE. | aT Gives RINGS WILL MELT INTO 
| WIRE .. GRAINS. 
No, of Hole | | Mo. of Hole aos . 
in draw -plate| Thickness of Wire. in 1.1.3. Diameter of hameter of 
| (Fig. 38, x). || (Fig. 38, F). Ree oe 
i ee) ae » ee ey | —— 
+ 7 ci + r | ‘3 
| ie) ‘OIs inch 58 ‘084 Inch ‘o48 inch 
| 80 | *o205 » |] 58 | -088 4 | “055 
| 76 ogi 4s 58 TOGO Gye | Oba) «4, 
73 "O27 5 55 IO] oss O71 rT) 
69 ‘asrte 4s | 54 Tene 5; ee as || 
65 0335 50 142 5, OOM se 
Beis | Poske se | 4s “TOS.” yas loi > | 
Pie, | ae, | 
59 O46 7 | LO Tah Tse PIdy 3, | 


TABLE III. 
WEIGHTS, MEASURES AND STANDARDS. 


Troy Weicur—Fror GoLbp AND SILVER. 


24 grains : . I peanyweight (dwt.). 
20 pennyweights . I ounce (o0z.). 
IZ ounces. : . I pound (Ib.). 


An ounce (Troy) ts Aeavier than an ounce (Avoirdupois) 


* "The small cheap micrometer gauge (Fig. 94) does not register 
anything less than one-thousandth of an inch, /¢., three places of 
decimals, but for fine wire greater accuracy is needed. It is easy 
to see when a measurement comes about halfway between two of 
the divisions on the sleeve (c) of the gauge (Fig. 94), and this half- 
thousandth 1s expressed by a figure 5 1n the fourth decimal place, 

- ae = as 


| 


and ar renrece 4 1 
and it represents $s at Leos 


ub = 
Lyvou0o  §° }& v#oog 
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the former containing 480 grains, and the latter 437} grains. 
A grain is the English unit of weight, and it does not vary. 


A pound (Troy) is &ghter than a pound (A voirdupois), but 
the pound weight is not used by jewellers. It is, however, 
well to remember that a pound (Avoirdupois) weighs only a 
trifle more than 145 oz. (Troy). The exact equivalent 1s 
If OZ, II dwts. 16 Crs. 


A carat is the unit of weight for precious stones, but the 
less valuable stones are sold by the pennyweight. 


I carat contains approximately 2 grains. 


t dwt. (l roy) contains approximately 71 


tT oz, ( Troy) do, do, 


13 carats, 
152 carats. 


A carat in relation to the purity of sold means simply one 
twenty-fourth part of the gold. 


Thus, “ fine” gold contains 24 carats of pure gold, and no alloy metal, 


ssid 
22-carat gold contains 22 carats of pure gold,and 2 carats of alloy metal. 
Ls-Carat cole contains is carats of Pure cold, and 6 carats of alloy metal. 
1§-carat gold contains 15 carats of pure gold,and g carats of alloy metal, 
g-carat-gold contains 9 carats of pure gold, ancl 15 carats of alloy metal. 


Twelve ounces (Troy) of Standard (or Sterling) Silver 


contain It ounces and 2 pennyweights of pure (or “ fine”) 
silver and 18 pennyweights of alloy metal. 

For measuring acids and other liquids the beginner will find 
a teaspoon to be a convenient unit for rough measurements. 
It is equivalent to a drachm. 


60 drops : . 1 teaspoon. 
4 teaspoons . : - ¥ tablespoon. 
9 tablespoons : _ J fluid ounce. 
20 fluid ounces me Compe bis 


B26 beat =a, 
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Anatolian Jewellery, Illustration 
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Annealing ' 
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Architecture in Jewellery . . Al 
Arrangement of units, Desien- 


ing by . 50, §5, 77,178, 181, 

182, 186, 190, 192, 202, 256 
Arrangements of grains . 86-66 
Arranging units in sets. 161-1672 


Ball-punch : 
Beaded wire 


Beaded wire, Liability to break. 138 


Beaded wire, Use of, in twists . 22! 
Beaded wire, Use of, in plaits . 231 
Beads of metal. See “ Grains.” 

Bell-shaped lroy werrhts » tas, 


Binding wire . B= o6, 264 
Bird forms in Jewellery . 40, 44, 


Birmingham Metal (or Plate) 


(salve ‘ g2, 264-271 


Birmingham Wire-Gaugce hes 


Blow-pipe : ‘ 
Blow pipe, Method of using 
mouth ; 286 
Blow-pipe, Che Duresme . S4A 
Board pin . ; : ci “tpy ERS 
Boiling uit : : ‘ 13% 
Boiling-out pan . Sawer. eit 
Borax - Lio, rt, 199, 14 
Borax, Method ot IWixXine 5 LI2 
Borax-pencil io DIL 
Borax-saucer . 2 oPT8, Lie 
Bosse 


5 ; 
Bracelet, Illustration of . . 29 


Brooches, [lustrations of ' i oe Bi 
_ tebe TH9) 151, 207, 216, 24% 
Brush tor borax ‘ ; = omer 


Buckles, Illustrations of » 209, 245 
Bullsticker j ' » To4 
Burner tor blow-pipe ee 35 
Burning silver solder, How to 
avoid ; > Sth tas 
Burnisher . y oe SEIS 
Buttons . 29, 31, 64, 70, 75, 78; 239 
Byzantine Jewellery, Illustra 
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a ee 
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precious metals. a 53 
Dividers, Spring ; : » 2o4 
Division box See WES 
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Dutch jewellery, Illustration of. 239 
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Enamels, Use of 13, 14, 22, 196, 
218, 240 
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Eye-glass, Jewellers’. ; ; a 
Eye-sight ‘ ‘ 2OC 
figure in jewellery, The. 13, 16, 18 
Files . : A as 
Filicree, Illustrations at 225, Doe 4D: 
24.3 
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64, 65, 216 


Flattening grains, Dangers to 
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Flat wire, How to prepare 142, 145 
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Franks, Sir A. W. . , : 22 
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Grains, Method of producing . 53, 


67, $8, 1o6, 272 
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Jewish jewellery . . ne. aes 
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Kinks occurring when drawing 
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Lamp for blow-pipe. : 3 26 

Lead-cake . a SOT ER 
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Micrometer gauge 92, 102, 265-271 
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Punching discs, : -170, Fz 

Pyramids of grains . . 46, Go, 62 

Rat-tail file. ‘ F J a ae, 
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r64—i1'71 

Repoussé hammer , el CO 

Repousse work 207 22,249,206; 

235, 242 

Revolving vice. : 93 

Rhythm and repetition in design is 
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Rings, Evolution of 6c, 68 

Rings, Finger » 2G ert 21 

Rings, How to make large 136, 139 

Rings , How to set them true 144-138 
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Roman je Illustrations 
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Blowpipes. 


Write for COMPLETE 4 
ILLUSTRATED TOOL |} 
CATALOGUE. 

Sent Free. 








Pliers and Nippers. 


18, CLERKENWELL ROAD, 
& SON, London, E.C. 





Precious Stones 


PEARLS AND PEARL BLISTERS 
FOR ART METAL WORKERS 


TRADE SUPPLIED. 


OV 


zs W. SCHMIDT, + 


44, HATTON GARDEN, E.C., LONDON. 

















Silversmiths’, Enamellers’ and Mletal- 


-: workers Tools and Materials, :: 


CATALOGUE 
FREE ON 


APPLICATION 





C. J. PLUCKNETT & Co., Ltd., 
29=30, Poland St., LONDON, W. 


Sir John Cass Technical Institute 


JEWRY ST + ALDGATE - LONDON - E-C: 


HAROLD STABLER R. LL. B. RATHBONE 
Head of Department of Arts | Former Head of Department 


and Crafts 

EVENING CLASSES 
Jewellery Chasing 
Diamond Mounting Metal Casting 
Enamelling Drawing 
Metal Work Design 


Modelling 
SYLLABUS FREE ON APPLICATION 



















GOLDSMITHS’ COLLEGE 
SCHOOL OF ART. 


F. MARRIOTT, A.R.C.A., A.R.E., Headmaster. 


HAROLD SPEED, Portrait Paintin# and Figure Composition. 
E. J. SULLIVAN, A.R.W.S., Book Illustration; Lithography. 
ALBERT TOFT, Hon. A.R.C.A., 5.B.5., Modelling from Life. 
W. LEE HANKEY, Etching, Aquatint, and Mezzotint, 

W. AMOR FENN, Design and Book Illustration. 

PERCY BUCKMAN, Life, Antique, and Painting. 

FREDERICK HALNON, S.B.S., Modelling (Life and Antique). 

F. JOHN SEDGEWICK, Jewellery and Enamelling. nm 


special Instruction is also given in Methods of Art Teaching. 
DAY AND EVENING CLASSES FOR MEN AND WOMEN. 


THIS SCHOOL NOW OCCUPIES NEW 
AND GREATLY ENLARGED STUDIOS. 


Full particulars of the School will be sent on application lo THE 
WARDEN, GOLDSMITHS’ COLLEGE, NEW CROSS, S.E, 






The Liverpool 
Cripples’ Workshop, 


111 & 113, SHAW STREET, 
LIVERPOOL, 







is prepared to undertake, at 
moderate prices, the making of 
small units of form, such as those 
shown on page 173 of this book. 








Apply to the Secretary at the above address. 
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With which is incorporated “THE 
ART METAL WORKER.” 
A Monthly Magazine 
of 
Practical Handicrafts, 
PUBLISHED ON THE 1st OF EACH MONTH. PRIGE 2d. 
Annual & ey rpc a a Lf ; IPP) io @ AALS 
ONTAINS a number of excellent articles dealing with 
large variety of handicraft subjects. Almost every page 
iustrated with either photographs or line drawings The 
contents are specially written for the magazine by expert craftsme 
| who each deal with their subject in a wav that 1s thorouchly 






practical, either from the point of view of the amateu 





the protessiona I, 






The CONnLENLS iTit lude articles dealing VA ith the following subjects ; 











ART METAL WORK. 
WROUGHT IRON WORK. 
PATTERN MAKING. 
REPOUSSE WORK. 
LACQUERING, OXIDISING, &c. 
JEWELLERY MAKING. 
CHASING. 

EN AMELLING. 

MOSAIC WORK. 

NIELLO AND INLAYING, 
DAMASCENING. 


SMITHING. 


GOLD, SILVER, AND COPPER 


JEWEL CUTTING, SETTING, 4c, &c., &c. 


To be obtained to order through most Booksellers 
or Newsagents, or may be had direct from 


THE HANDIGRAFTS PRESS, Ltd., 33, Furnival St., London, E.C. 


ENGRAYING 

ELECTROPLATING. 

SOLDERING, BRAZING, &c. 

LEATHER WORK. 

STENCILLING. 

GESsS0o0, 

CERAMICS. 

MODELLING. 

STAINED AND LEADED GLASS 
WORK. 

GLASS EMBOSSING & SILVERING. 

DECORATIVE NEEDLEWORK. 

TAPESTRY. 
















Telegraphic Address: *‘AURkuM, DirmMIncHam.’ 
Code: ALG.C., otTH EDITION. 
‘Lelephone: No, 214 CENTRAL, BIRMINGHAM, 


Charles Harrold & Co., 


ASSAYERS, REFINERS and 
= BULLION DEALERS, :: 


26 3, St. Paul’s Square, ‘Birmingham, 


make a speciality of supplying the requirements of all workers 
in precious metals, and supply gold and silver, any quality and 
quantity, either in sheet or wire. Gold and silver solders, beads, 
ornaments, and all materials. Castings in ingot, sand or cuttle- 
fish. Special gold, silver and copper for enamelling and repousse 
work. Terms-—Cash. Charles Harrold & Co. will also 
buy or exchange scarp, old gold or silver, or platinum, from 
customers. Send for catalogue, and kindly mention this book 
In making application. 


.. City of Birmingham .. 
Municipal School of Art 


Headmaster of Central School . . MR, RK. CATTERSON-SMITH. 
Headmaster of the School for | MR. A. J. GASKIN, 


Jewellers and Silversmiths j 

Classes in Jewellery and Metal-work are held at the Central School of Art, 
Margaret Street, and at the School for Jewellers and Silversmiths, Vittoria 
Street. The course of study includes :—Drawing, Design, Modelling, 
Mounting, Carving, Setting, Saw-piercing, Casting, Enamelling, Enamel- 
making, Niello, Damascening, Engraving, Metal-colouring, Raising, Repoussé, 
Chipping, Iron-work, Brass-work, Die-sinking, Stamping, etc, Lectures are 
delivered on Processes, Precious Stones, Metals and the History of Metal-work., 


A prospectus may be obtained, free, upon application to the undersigned, 
A. H, LEANEY, Secretary, 

Municipal School of Art, 

Margaret Street, BIRMINGHAM. 
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AND METALWORKERS. 


| Henry Cooper @ Co., Ltd., 


Manufacturing Chemists 


ACIDS FOR JEWELLERS 


— and Drysalters, 
24, Greek Street, Soho, W. 


All Materials for Polishing, Oxidising, 
: Bronzing and Lacquering. : : 


Enquiries and Orders by Post or Telephone promptly 


attended to. Telephone: Gerrard 3725. 


CASES, Boxes, Trays 
and all Sundries 
required for the display 
and packing of Jewellery. 
gd @ 
Borgzinners, Ltd., 
62, Red Lion Street, Clerkenwell, 


LONDON, E.C. 





THE NEW . | are more beautiful PEARLS 
FASHIONABLE GEMS and far more interest- PEARL 


STONE ing than Enamel, and need not be costly. BLISTERS 
Brack @ Let me send you a selection of SAPPHIRES 
OPAL. Precious and Decorative Stones for your RUBIES 


approval. If you will give me a range of 

prices and some guide for size and colour, 

I can, | feel sure, send you an assortment 

of stones from which you will be able 
— to make a selection. — 





Please send Reference with first application. 3 
TURQUOISE ONLY ADDRESS— PERIDOTS 
T0018 —— Sa TOURMALINE 


MATRIX MOONSTONES 
Tat ARTHUR S. WAINWRIGHT Se hart 
OPAL-MATRIX 185, Warstone Lane, Birmingham. 2  ETG.. ETG., 
EMERALDS — —— ETC. 




























on application and to 
the trade only, 





) ii WIDE. AWAKE” | Printed Memo. 
CATALOGUE or 
Of TOOLS ang MATERIALS for the ) Trade Card must 


WATGH JEWELLERY ahd OPTICAL TRADES. 
accompany 


all applications. 


Airst J3ros. ¢ Co., Ltd, 


ROSCOE STREET. No Order too large or too 


small for us to handle. 
Oldham, Cancashire, England. mall for us to handle 


ESELESIVELY 


WHOLESALE. reer HOME AND 
asus _ EXPORT. 








Northampton Polytechnic Institute 
St. John Street, Clerkenwell, LONDON, E.C. 
} See ee 


Principal - - - R. MULLINEUX WALMSLEY, D.Sc. 





Artistic Crafts ‘Department. 
Head of Department: MR. JOHN WILLIAMS, 


@ Day and Evenine Courses and Classes are held at the above 
Institute for those envared and studyine in the Jewellery, Silver- 
smithing, and Netal Oe trades, @) The Courses inelude in- 
struction in Drawine, Desi en, Modelling, Goldsmiths’ and Jewellers’ 
Work, ee unoned Mo unting, Silversmiths Work, vetisang fd 


Embossing, Eneravine, Enaimelline, ( “Is ting, ances ne Sinkine 
Geaiaen ‘ening, Decorative N sit VA rk in Bi Sipe el ane Irot 
etc. Courses of Lectin are f1ven on ha ali f teate ind on 
Precious Stones and Processes employed, @ For full aeons s and 


prospectus Pires ot these Re ather artistic cratt Classes, apply to 
THE PRINCIPAL. 








I The Precious Metals 


GOLD, SILVER AND PLATINUM. 


IT. KIRKE ROSE, 4.R.S:\M,, D.Sc, 


Chemist and Assayer of the Royal Mint; 


An Introduction to the Study of the Precious Metals, and 


an elementary book of reference. 


Pages 295 + XV. Illustrated. Demy 8vo, Price 6/- net. 


Pubiished by CONSTABLE & CO., Ltd., 
10, Orange St., Leicester Sq. London, W.C. 





48140281 
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